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R ECENT comparisons prov- 
\ ed conclusively that radi- 
ant electric heaters equipped 
with Globar elements have a 
much greater radiation than 
heaters equipped with metallic 
elements. 

The tests were made under the 
following conditions: Two heat- 
ers of the same general design S67 ey, hp. 
and size were used in making i 
the comparison; the heat radia- é' 
tion of each heater was meas- 
ured at a fixed distance and at 


40° “ RADIANT ENERGY 





various angles to the heating \ CENTIMETER AT ONE METER? 
anit. The heater equipped ~~ oa ae. gt 
with a metallic element was 30° —™.20 10° 


rated at 660 watts and measured 

66 milli-watts per square centi- 

meter at a distance of one meter, whereas the heater equipped with 
a Globar element, rated at only 500 watts, measured 78 milli-watts 
per square centimeter at a distance of one meter. In other words, 
the 660 watt metallic element consumed 32% more energy than the 
Globar element, yet the Globar element delivered 18.2% more 
radiant energy. These measurements were taken directly in the 
center axis at right angles to the heating element. 

Globar elements are used where high efficiency, compact design, and 
quick replacement are vital. 
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BRYANT “4 


Sentinel Circuit Breakers 


Protection for Fractional Horsepower Motors 


Single pole and double 
pole breakers for split 


6 AMPS 1I25VOLTS2Z¢. phase motors — repul- 
CAT. BSB6 I NT 230VOLTS«¢- sion induction motors 
MADEIN PAT.NO and direct current 
USA. 1.726.233 


SENTINEL @ BREAKER 


No. BSB6 Break ECTRIC COMPANY 
Mounted on me THE BRYANT ELEC’ CONN. 


No. BSB97 Cover 
TO START MOTOR 
Sentinel Breakers come if HANDLE Is HERE move HANOLE 
into action when the 
overload is sustained to 
a point where damage No. BSB6 Breaker 


Mounted on 
to motor would occur. No. BSB98 Cover 


motors. 


Sentinel breakers afford positive protection for fractional horsepower motors and 
should be used on washing machines, electric refrigerators, pumps, compressors, ice 


cream freezers, oil burners; in fact all motor driven household appliances, small tools 
and business machines. 


Positive and quick in action... . The actuating thermal element is a dependable 
watchman. 
Rugged in construction ... easy to install ... tamper proof... simple in operation. 


The Electrical Manufacturer who installs these sentinel breakers will insure the 


service life of his product, and many times their cost will frequently be saved through 
reduced service calls. 
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/0AD AMPERES ON MOTORS 
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Illustration shows method THE BRYANT ECTS 
==SSSS=: = of wiring No. BSB6 with TO START MOTOR a 


it? o3 
30 35 40 45 50 


seconns armored cable or flexible ORE FON 
steel conduit through use 
From the composite operation of No. BSB99 Cable Con- 
curves, the Sentinel Breaker rating nector. Use BSB96 Angle 
can be determined to give any cer- Plate for mounting on 
tain time element desired. type FSG-1 Condulets. No. BSB24 Double Pole 
EM732 


B R y A N T UU win Ne’ vevices 


Manufactured by THE BRYANT ELECTRIC CO., BRIDGEPORT, CONN. 


MANUFACTURERS OF “SUPERIOR WIRING DEVICES” SINCE 1888-MANUFACTURERS OF HEMCO PRODUCTS 
BOSTON _“—7 CHICAGO eee NEW YORK x SAN FRANCISCO 


140 Federal Street 844 West Adams Street 60 East 42nd Street 149 New Montgomery Street 
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> > presenting a NEW 


ECONOMICAL INSULATING MATERIAL 





WUECO:! 


COMBINES THE DESIRABLE PROPERTIES 
OF ALL LAMINATED FIBROUS MATERIALS 


Vulcoid is the result of years of research and ex- insulating and moisture resisting properties are un- 
periment by the Continental-Diamond Laboratory affected by machining. It may be mach ned to close 
to produce an economical insulating material that limits and will permanently retain its original di- 
would combine high electrical and mechanical prop- _—s mensions. 

erties with moisture and water resistance. 









Vulcoid is made in standard sheets, rods, and tubes. 
Vulcoid is a hard, dense, insulating material, tough, It is furnished in red, black, and natural (a brown- 
pliable, and strong. It has high electrical insulating gray) colors. It will pay you to get costs imme- 
properties. It is chemically inert and odorless. It diately on all of your insulating parts made from 
may be readily machined, punched, or formed. Its Vulcoid. 












MAIL THIS COUPON FOR SAMPLES 








CONTINENTAL-DIAMOND FIBRE CO., Newark, Del. 


Please send us samples of VULCOID and complete data: 
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HORSE HEAD 


BELIEVE IT or NOT 


most of you prepare for the day’s work 
with a nicely balanced handful of zinc 
die casting. Should this surprise you, 
we'll go Ripley one better. BELIEVE IT 
OR NOT, a nicely balanced ration of 


Bie 


ZINC METAL ALLOYS - ROLLED ZINC - 


99.99+% 
UNIFORM 
QUALITY 


ZINC 


Horse Head Zinc alloy die castings has 
been the solution of many production 
and sales department problems (names 
on request). 


Nationally known razors, parts die cast from alloys of Horse 
Head Zinc. Produced in the millions, at low cost, taking 
a splendid finish—a finish that stands the daily gaff of 
soap, hot and cold water. 


For Die Castings 
THE NEW JERSEY ZINC COMPANY 


160 FRONT STREET. NEW YORE CITY 
ZINC PIGMENTS - SULPHURIC ACID - 


SPIEGELEISEN 
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ON TIN TCOUSs PERFORMANCE DEMANDS SKF 


EFFICIENCY 


WHERE PERFORMANCE TAKES PREFERENCE OVER PRICE 


@ 

You may buy a bearing 
as a bargain but try and 
get a bargain out of using 
it, for nothing is apt to 
cost so much as a bear- 
ing that cost so little. 


“The machines run very smoothly and quietly 
even though the entire unit is supported on 
three points of the base,” says Hertner of 
this special five unit motor generator set 
equipped with SSF Ball Bearings. 
Each generator has a capacity of 7% K. W. 
at 115 volts, the motor being 30 H.P. 
1800 R. P. M. The total weight of 
the set is 4500 pounds. Two SESF 
ball bearings on each generator 
and the motor ... a total of ten 
per set... were selected to insure 
continuous, trouble-free perform- 


ance with very little attention at all times. 

SELS Bearings maintain the original 

efficiency of the set throughout a long life 

because they are free from wear, require no 

adjustments and keep initial clearances con- 

stant. Maintenance is also infrequent for 

sealed housings prevent leakage on 

windings and need replenishing but 

a few times a year. These are defi- 

nite reasons why SACS Perform- 

ance Takes Preference Over Price 

with 83 manufacturers of electrical 
rotating equipment. 


SKF INDUSTRIES, INC. 40 EAST 34th STREET, NEW YORK, N. Y. 


Ball and Roller Bearings 
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Just off the Press! 


Complete catalog shows entire 
Shakeproof line including de- 
tailed description of new pat- 
ented products designed to 
reduce production costs and 
improve performance. Send 
coupon for your free copy. 


Type 12. Internal. For S. A.E 
and Standard Machine Screws 


Type 11. External. For Stand 
ard Bolts and Nuts 
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Type 15. Countersunk. For all 
Countersunk Screws 


Type 20. Locking Terminals 
For Radio and Electrical Work 


U. S. Patents 
9,564 1,604,1 


1,41 
1,697 ,954—1,782,3 
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SHAKEPROOF 


"It's the 
Twisted 
Teeth thas 
L K ” 


is the Lock Washer Net 
DEFEATS VIBRATION 


HE real test of any lock washer is severe vibration. And, the 
lock washer that isn’t effective under such conditions certainly 
shouldn’t be adopted. 


Shakeproof will always come through with flying colors though, 
because its patented twisted teeth have endowed it with a holding 
power that is positively amazing. In fact, as vibration increases, these 


twisted teeth bite in deeper and no amount of shaking can release 
their hold. 


You couldn’t ask for better vibration protection for your product 
than that which Shakeproof is ready and able to provide. But don’t 
take our word for it—make a test in your own shop and let the re- 
sults tell you what is the right thing to do. Free testing samples will 
be gladly supplied— mail the coupon today! 


SHAKEPROOF 
Lock Washer Company 


{Division of Illinois Tool Works} 
2533 N. Keeler Avenue Chicago, Illinois 


Shakeproof representatives are located in the following cities: 
New York City papedeaete Boston Pittsburgh Schenectady Detroit 
Cleveland Toledo incinnati Birmingham, Ala. Dallas, Texas 
Milwaukee Los Angeles Seattle San Francisco Toronto, Ontario, Can. 


Gentlemen: Kindly send us your complete catalog and 
Coupon price list. Also, please send us testing samples as indicated. 


Firm Name 


Address 
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YEARS OF USEFUL BEAUTY ADDED TO 
PRODUCT LIFE 


Ee 


ee ee 


arpente?r STAINLESS STEEL 


CORES of soda fountain accessories have _ hitherto almost impossible to machine. 


gone Stainless—because stainless cleans so 
easily and because its brilliance never wears 
off or chips off. These are qualities that users 
want—and that stainless gives. 

To choose the right grade of stainless steel 
for the manufacture of these products has not 
always been an easy matter. Carpenter Stain- 
less Steels have been developed with the 
specific idea of making them usable in com- 
mercial production. Therefore a deep-drawing 
grade of Stainless Strip is available that forms 
almost as readily as ordinary steel. A grade 
is available that machines as easily as ordinary 
screw stock—and now a free-machining grade 
is available in an 18-8 Stainless —a steel 


T HE CARP BH TBS 


Tool and Alloy 


115 West Bern Street 


Steels 


It is therefore economical to work with 
Carpenter Stainless Steels. Production costs 
are lowered and frequently results are obtained 
that are quite impossible with any other steel. 
That’s because Carpenter has pioneered the 
production of special grades of stainless for 
almost every need. 

The electrical field is just alive with products 
that can be given added sales values when 
made of the right stainless steel—and we will 
gladly send test samples to manufacturers who 
wish to see how readily Carpenter Stainless 
goes through commercial production. Just 
tell us what you want it for—and we'll pick 
the most suitable grade. 


STEEL COMPAR YX 


Exclusively 


Reading, Penna. 
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ENDURINGLY GOOD 


People are seeking low prices, yes—but lower your 
quality and—poof!—gone to the winds is a reputation 
that took painstaking years to build. 


This Delco Appliance Universal Motor maintains its 
rugged quality that in turn maintains reputations. In 6,12, 
32, and 110 volts, flange, base or cradle mountings; single 
or double end drive; self-aligning bearings, lastingly lubri- 
cated. For hair dryers, mixers, juice extractors and the 


scores of name-plated machines that must run continuously 
for long periods without attention. 


DELCO APPLIANCE 
@ CORPORATION 


ROCHESTER*NEW YORK 


DELCO APPLIANCE ENGINEERS siti" 


Delco Appliance Motors 
supply trouble-free motive 
force for humidifiers, floor 
polishers, ventilating units, 
vacuum cleaners, marine 
bilge pumps, motion picture 
projectors, food mixers 
—dozens of machines that 
buyers expect to operate un- 
Failingly. Built in A.C. or 
D.C. types, and in the small- 
er fractional H. P. sizes. 


GOOD BLOWERS 


Powered with Delco Appli- 
ance Motors, Delco Appili- 
ance Blowers move large 
volumes of air with remark- 
ably low current consump- 
tion. Compact, rugged, 
economical. For hair dryers, 
vacuum cleaners, automobile 
heaters, ventilators—where- 
ever a good blower is 
needed. A.C. or D.C., in 
standard voltages. 
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STAINLESS 


Heat ~~ Heat Resisting _ 


ALLOY STEELS 


CHROMIUM-ALLOY CHROMIUM-NICKEL 
STEELS STEELS 
Ferritic Austenitic 
USS 12 USS 18- 8 
USS 17 USS 18-12 
USS 27 USS 25-12 

U S S Chromium-Nickel Alloy Steels are fe ines 


under licenses of the Chemical —— Inc 
New York; and Fried, Krupp A. G. of Germany 





AMERICAN STEEL & WIRE COMPANY 


208 S. La Salle St., Chicago SUBSIDIARY OF UNITED [OSsTATES STEEL CORPORATION 


AND ALL PRINCIPAL CITIES 
a Coast Distributors: COLUMBIA STEEL CO., San Francisco 


AMERICAN SHEET AND TIN PLATE COMPANY 
Sheets and Light Plates 


NATIONAL TUBE COMPANY 
Pipe and Tubular Products 






























STAINLESS 


ALLOY STEELS 


COLD ROLLED STRIP STEEL 
WIRE AND WIRE PRODUCTS 


Constant 
Uniformity 


The strictest of laboratory and shop 
supervision governs every mill and 
manufacturing operation in our pro- 
duction and insures constant adher- 
ence to specifications. This policy is of 
special importance in the production 
of cold rolled strip steel—wire and 
wire products in stainless and heat- 
resisting alloy steels. 


Regardless of what your fabricating 
problem may be—whether you need 
cold rolled strip steel in coils or strips 
up to 24 inches wide—whether your 
merchandise calls for cold drawn wire 
in coils or straightened and cut 
lengths, you will find an exact and 
economical solution to your prob- 
lem here. 


Our engineers will gladly assist you 
in determining which of the six USS 
compositions is best suited to your 
needs. Upon request we will mail you 
an interesting and comprehensive 
booklet on U S S Chromium and 
Chromium-Nickel Alloy Steels. 














Empire State Bidg., New York 


Export Distributors: U. S. STEEL PRODUCTS CO., New York 


he Manufacturing Companies of the United States Steel Corporation listed below also produce U S S Stainless and Heat Resisting Alloy Steels 
CARNEGIE STEEL COMPANY, AND ILLINOIS STEEL COMPANY 
Bars, Plates, Shapes, Special Sections and Semi-Finished Products 
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ment, heating devices, 
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Growing Pains— 


That's Our Trouble 


Says J. S. Tritle 


Vice-President and General Manager 
Westinghouse Elec. G Mfg. Co 


“1 ACH generation of Americans has had its grow- 

ing pains, and it may be in the scheme of 
things that this process will continue . . . 
we need most foday is a rebirth of courage, ingenuity 
and industry . . . A people such as ours need not fear 
for the long pull . . . Indications in scattered quar- 
ters give us reason for encouragement .. .” 
high spots in a recent radio address of the author 


T is characteristic of the American people 
to live in the present and pay little regard 
to history. I believe that accounts in 

large part for our optimistic follies of 1929 
and for the equally unwarranted depths of 
pessimism to which many of us have sunk 
today. 

If we had taken history into account in 
1929 we would have acted much 
wisely. And if we would learn our be- 
lated lesson in history even now, we would 
be wiser and happier. 

I have much sympathy for the class 
of young men who are finishing school or 
college this spring. It looks pretty tough 
for all their fond hopes and ambitions. 
My sympathy is well founded, for it was in 
1893 that I left school to try and find a job. 

The panic was on; the first year of that 
devastating depression of 1893 to 97. One 
hundred and sixty-nine railroads were in 
receivers’ hands. Federal troops were called 
upon to protect the mails. 
threatened. The financial east was in de- 
spair and the agricultural west 
bankruptcy. 

During the year 400 banks had failed. 
Congress was assembled in extra session 
to attempt to cope with the situation. It 
could do nothing to stem the tide. The 
wildest and most drastic liquidation of all 
time was sent to run its course. 

That was 39 years ago, and those of us 


more 


Civil war was 


was in 


What 


Some 


whose business memory goes back that far 
can see many parallels between that and 
the present situation. 

You who remember those dark days have 
seen the transition of the American nation 
from stark chaos to almost unbelievable 
prosperity. You others of a later generation 
are aware that not every year in your lives 
has been free from growing pains. Men 
and nations must endure them. 

Each generation of Americans, roughly 
calculated in 30 year periods, has had its 
growing pains and it may be in the scheme 
of things that this process will continue 
so that each generation may attain its nor- 
mal growth and leave its own mark on the 
most amazing history in all the annals of 
world progress. 

Finding its inspiration in the throes of the 
darkest days in American economic history, 
science, engineering and industry have con- 
tributed the which have swung 
America upward and onward. Today the 
economic and industrial supremacy of the 
United States is recognized by every coun- 
try in the world. I personally feel we may 
look forward to a new dawn of social and 
economic advancement. What we need 
most today is a rebirth of good American 
courage, ingenuity and industry. 

A people such as ours, capable of think- 
ing and doing big things in a big way, need 
not fear for the long pull. 
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There has been 


no great national dis- 
has anything material been 
We have had a severe psycho- 
logical shock, and public confidence, the 
basis of all credit and most business, has 
been shaken beyond reasonable justifica- 
tion. It has taken some time for business 
to find that it can no longer operate on a 
1929 basis. The sooner not only business, 
but Government and the various other fac- 
tors in our economic structure recognize 
that fact, the better for all of us. 

We must regain our morale, our native 
courage, and face facts as they exist. Busi- 
may well be encouraged by the 
tremendous back-log of necessities that has 
accumulated during the past two years. 
New equipment, improvements and neces- 
sary and urgent repairs are piling up a 
demand that will have to be met. Easing 
of necessary credit is already apparent as 
a result of constructive legislation and 
whole-hearted support of banking and in- 
dustry by the national government. 


aster nor 
destroyed. 


ness 


Indications in scattered quarters give us 
reason for encouragement, Current whole- 
sale food prices show an advance; business 
failures are less than seasonal; bank fail- 
ures continue to decline—no national bank 
of importance has suspended since the 
Government provided support; the auto- 
motive industry is engaged in the greatest 


selling campaign ever undertaken. En- 





































































































forced economies and new efficiencies are 
making it possible to carry on business on 
a greatly reduced volume. Readjustments 
have made industrial America sounder and 
increased purchasing power of the dollar 
in face of declining wage and salary levels 
permits us at the moment actually to get 
along with less. 

As regards the electrical industry, the 
market for home appliances and rural 
electrification is being intensively culti- 
vated, while industrial demands must of 
necessity wait on increased business activi- 
ties. The volume in dollar value will in all 
probability be appreciably smaller, but the 
increased use of electrical conveniences 
should do much to offset the lower power 
demand by industry. Increased acceptance 
of electric cooking and refrigeration indi- 
ate a satisfactory volume of business in 
these lines. 

Electricity will also play a prominent 
part in a new industry—air conditioning, 
for trains, factories, offices and homes. 
This new development is now being her- 
alded as a new $5,000,000,000 industry. 


How the New Tax Bill Affects You 


F you manufacture 


refrigerators or radio 


equipment, or if you buy copper, the new 

budget-balancing tax bill affects you directly. 

Whatever you make or buy it affects you in- 
directly. Here’s how it reads 


HE new budget-balancing tax bill, H.R. 

10,236, recently enacted by Congress, af- 
fects the electrical manufacturing industry 
in only four departments. It imposes a 
tax of 5 per cent on radio receiving sets 
and mechanical refrigerators, a tax of 
3 per cent on electrical energy, and an 
impost of 4 cents per pound on copper 
imports. 

Section 607 of the bill describes the tax 
on “Radio Receiving Sets, Etc.,” as fol- 
lows: 

There is hereby imposed upon the follow- 
ing articles, sold by the manufacturer, pro- 
ducer, or importer, a tax equivalent to 5 
per centum of the price for which so sold: 





Sparks from the Field 


Occasionally letters from readers commenting on 
articles appearing in this magazine contain such 
important information that we are not content 
merely to answer them and bury them in our files. 
Such a letter is the following from Mr. J. F. Lincoln, 
president, the Lincoln Electric Co. of Cleveland 


Gentlemen: 


In your issue of April, 1932, is an article headed “Steel Castings as 


Applied to Electrical Machines.” 


The gist of this article seems to be that if you are going to build 


one cf some things only then the saving in pattern cost may justify 


welding, but even this is not always true—if you are going to build a 


number of these things, welding is not justified, casting is better. This 


is one of the half truths such as has caused everyone much difficulty. 


It is about as accurate as saying a Presbyterian is better than a Bap- 
tist without telling who the Presbyterian is and who the Baptist is. 


As a principle, however, the following statement can be proved: 


If welded steel in structures which weigh over 100 pounds is not 


more economical than castings, it is because the engineering in the 


redesign has not been properly done. The same statement is true of 


all castings in general, but there are a number of small castings where- 
in there is very little difficulty in getting the result required with a 
saving, but it is extremely difficult to get the same appearance in some 


cases and only cn account of difference in appearance is the casting a 
more economical thing than the welded structural steel. 
| would say that there are in this country probably fifty welderies 


which would take all four of the parts pictured at the casting cost and 


make a very satisfactory margin of profit for themselves. In fact, | 


imagine that every weldery in the country would be perfectly willing 
to take the casting cost, reduce it by 10 per cent, and bid that for the 
completed welded steel construction. 


If there is any doubt in the mind of any reader of this fact, I will 


undertake to get such prices. 


Yours very truly, 
J. F. Lincoln. 





Chassis, cabinets, tubes, reproducing units, 
power packs, and phonograph mechanisms, 
suitable for use in connection with or as 
part of radio receiving sets or combination 
radio and phonograph sets (including in 
each case parts or accessories therefor sold 
on or in connection therewith or with the 
sale thereof). and records for phono- 
graphs. A sale of any two or more of 
the above articles shall, for the purpose 
of this section, be considered a sale of 
each separately. 

The tax on mechanical refrigerators is 
described in Section 608 as follows: 

There is hereby imposed upon the fol- 
lowing articles, sold by the manufacturer, 
producer, or importer, a tax equivalent to 
5 per centum of the price for which so 
sold: 

(a) Household type refrigerators (for 
single or multiple cabinet installations) 
operated with electricity, gas, kerosene or 
other means (including parts or accessories 
therefor sold on or in connection there- 
with or with the sale thereof). 

(b) Cabinets, compressors, condensers, 
expansion units, absorbers and controls 
(hereinafter referred to as “refrigerator 
components”), for, or suitable for use as 
part of or with any of the articles enu- 
merated in subsection (a) (including in 
each case parts or accessories for such 
refrigerator components sold on or in 
connection therewith or with the sale 
thereof), except when sold as component 
parts of complete refrigerators or refrig- 
erating or cooling apparatus. Under regu- 
lations prescribed by the Commissioner, 
with the approval of the Secretary, the 
tax under this subsection shall not apply 
in the case of sales of any such refrigera- 
tor components by the manufacturer, pro- 
ducer or importer to a manufacturer or 
producer of refrigerators or refrigerating 
or cooling apparatus. If any such refrig- 
erator components are resold by such 
vendee otherwise than on or in connection 
with, or with the sale of, complete refrig- 
erators or refrigerating or cooling appa- 
ratus, manufactured or produced by such 
vendee, then for the purpose of this section 
the vendee shall be considered the manu- 
facturer or producer of the refrigerator 
components so resold. 

Most of the discussion of the tax on 
electrical energy in Section 616 is devoted 
to the method of payment. Divisions (a) 
and (c) of this section are as follows: 

(a) There is hereby imposed a tax 
equivalent to 3 per centum of the amount 
paid on or after the fifteenth day after 
the date of the enactment of this Act, for 
electrical energy for domestic or commer- 
cial consumption furnished after such date 
and before July 1, 1934, to be paid by the 
person paying for such electrical energy 
and to be collected by the vendor. 

(c) No tax shall be imposed under this 
section upon any payment received for 
electrical energy furnished to the United 
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States or to any state or territory, or po- 
litical subdivision thereof, or the District 
of Columbia. The right to exemption 
under this subsection shall be evidenced in 
such manner as the Commissioner with the 


Trends in 








approval of the Secretary may by regula- 
tion prescribe. 

The impost of 4 cents per pound on 
copper imports is intended to shut out 
foreign low-cost metal from domestic mar- 


Lighting 


What They Mean 
to Lighting 


Fixture Manufacturers 


NEW field for electrical manufacture 
that is of very wide extent is being 
opened up by recent developments 

in the production of light by means of 
or vapors that become 
when a current of electricity is passed 
through them and by the application of 
light sources of this kind to the lighting of 
interiors and to the flood lighting of ex- 
teriors. This is calling for the manufacture 
of special lighting fixtures and lighting ap- 


gases luminous 





pliances utilizing luminous tubes and for 
the production of numerous special parts of 
metal, porcelain, glass and other materials, 
and it also uses such auxiliary apparatus as 
transformers, converters and choke coils. 
The tendency to combine tubes emitting 
light of different colors in a single lighting 
unit for the purpose of producing a light 
output that is practically white or that has 
some other desired color characteristics is 
calling for special housings of sheet metal 
with suitable reflectors and often with spe- 
cial refracting lenses. An essentially new 
technique is being introduced into lighting, 
with all its attendant requirements. 


Origin of This Development 


All of this is growing out of the basic 
principles embodied in the familiar mer- 
cury arc lamp, of which the Cooper Hewitt 
lamp is a well-known representative, and 
of the electric sign tubes filled with neon 
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OURTH of a series of five 

articles on trends in light- 
ing and their effect on lighting 
fixture design. Period fixtures, 
period motives applied to mod- 
ern fixtures, and built-in light- 
ing have been covered. This 
and the next article discuss 


tube lighting 


By Eugene Clute 


and other gases. The mercury vapor lamp 
has been used to a considerable extent for 
a score of years or more and the red glow 
of neon electric signs has become a feature 
of the illumination of the business sections 
of even the smaller cities throughout the 
country during the past five or six years. 
But, both of these forms of lighting have 





been lintited in their application by obsta- 
cles which have only recently begun to 
yield to scientific attack on the part of il- 
luminating engineers and manufacturers. 


The Mercury Arc 


The mercury are was limited, for one 
thing, by the ghastly appearance that its 
light, when used alone, gives to everyone 


kets. Steps are being taken whereby metal 
ordinarily refined in this country can be 
imported under bond and re-exported free 
of duty, avoiding the need of new refining 
facilities outside of the United States. 





In an indus- 
trial plant, this characteristic can be over- 
looked, in consideration of the fact that the 
mercury arc produces a white light, with a 
slight blue saturation, that is an excellent 
working light, in that it enables one to see 
accurately and that it is easy on the eyes, 
while it is highly efficient in light produc- 
tion per watt of current consumed. Even in 
industrial lighting its disagreeable effect 
has been a deterrent, however, and where 
the nature of the work requires that the 
true colors of objects be distinguished, its 
use alone does not meet this requirement. 


who comes within its range. 


The Neon Tube 


The red light from neon-filled luminous 
tubes, while admirably adapted to electric 
advertising signs and to such lights as air- 
port beacons and the like, can hardly be 
recommended for the general illumination 
of interiors, because of its color. In com- 
bination, however, it has great potential 
value in this field. 


Other Gas-filled Tubes 


The of gases other than 
neon, such as helium, in the luminous tubes 
used in electric signs, giving light of other 
colors than the red of neon, suggests pos- 
sibilities in the direction of interior illumi- 
nation. 


introduction 


Discouraging such a development, 
however, has been the fact that while these 
luminous tubes appear very brilliant and 
can be seen at long distances, they have, 
hitherto, given but comparatively little light 
available for illumination and their use has 
entailed the provision and accommodation 
of considerable auxiliary apparatus, trans- 
formers, etc., which could be taken care of 
well enough in electric sign work, but have 
hampered the use of luminous tul 
in interiors. 


ve lighting 


Stroboscopic Effect 


Though the light of the usual electric 
sign of luminous gas-filled tubes appears 
perfectly steady and continuous, it actually 
goes out and comes on constantly, in flashes 


of the 


corresponding to the frequency cur- 





















































































































































































































































































































































































rent. Since most of these luminous tube 
signs operate on 60 cycle current and go 
out on every half cycle, they flash 120 times 
per second. That is all well enough in an 
electric sign or even where the light il- 
luminates stationary objects, but when such 
a light source is used to illuminate a room 
in which there are moving objects, people 
or machinery, the tendency is to make all 
movements appear jerky. This is true of 
the simple alternating current arc whether 
a luminous gas or mercury is used in it. 
This is now overcome by the use of a rec- 
tifying arc which gives a steady light, non- 
flickering, either with luminous gas or mer- 





OT cathode neon flood lighting 
unit. This unit develops a sheet 
rather than a cone of light, and 


ed close to surface lighted 


J 


cury vapor. Operating several tubes of 
simple arc type on different phases has been 
proposed as another remedy. 


Overcoming Difficulties 


The principal difficulties in the way of 
the application of luminous tube lighting 
to interior illumination have been recited 
in order that the recent progress and the 
nature of the work still to be done may be 
understood. Enough has already been ac- 
complished to make this type of lighting 
available and the rate at which experimen- 
tation is being carried on along these lines 
opens an attractive vista of possibilities for 
the future. The remaining problems are 
being studied in earnest by organizations 
that are placing all of the necessary facili- 
ties at the command of the well-trained and 
experienced engineers and this fact gives 
assurance of even more rapid progress 
than has marked the development in the 
past few months. 


Mercury Arc Combined with Incandescent 


One of the most important advances, 
from the standpcint of practical useful- 
ness, is the combination of a mercury arc 
lamp with incandescent lamps in a lighting 
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unit for industrial purposes that has a 
light output closely approximating daylight 
and possesses certain marked advantages. 
By using incandescent lamps, whose light 
output is rich in red, with the mercury arc, 
whose light is lacking in red, a balance is 
secured and the unpleasant effect of the 
mercury alone is overcome. Instead of 
having a complexion of dirty putty color 
tinged with a sickly green and accentuated 
by purplish black lips, purplish rims on 
their ears and a_hollow-cheeked effect 
caused by the conversion of the red in the 
face into smudges, as would be the case 
under the unaided mercury lamp, people 
viewed by the light of this combination 
appear as they do in daylight. This is an 
advantage in commercial general interior 
lighting, though experience has shown that 
in industrial lighting people become so ac- 
customed to the color change produced by 
mercury vapor light alone that in from two 
days to a week they usually cease to be 
conscious of it. Of more practical im- 
portance, is the fact that work involving 
the discrimination of colors can be carried 
on with this combination light. The ad- 
vantages are very considerable. In the first 
place a practically white light is produced 
by addition instead of by the usual method 
of subtraction; all of the light produced is 
used, whereas in the approximation of day- 
light by passing light from incandescent 
lamps through a filter of blue glass, much 
of the output of the lamps is lost. This, 
taken together with the high efficiency of 
the mercury arc means economy in the 
consumption of current. Then, too, the 
amount of heat produced is much less than 
would be incidental to the production of 
light of equal intensity by means of in- 
candescent lamps alone, since the major 
part of the light output from this unit 
comes from the mercury arc, which pro- 
duces relatively little radiant heat. 

In connection with a consideration of 
this type of unit it is well to note the char- 





rar form of hot cathode 
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neon flood light. The color of 
sht is characteristically red, making 
filter unnecessary Output 
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acter of the light of the mercury arc. The 
spectrum of the mercury vapor light con- 
sists principally of four lines, yellow and 
yellow-green, blue and violet, which, in 
pairs, are complementary colors producing 
white, and needing only the addition of red 
to balance it. 


Mercury Arc and Neon Tube Combined 


Since the mercury arc light lacks red and 
the tube filled with neon gas produces noth- 
ing but a red light these two sources con- 


stitute an almost ideal pair to supplement 
each other in combination and they are 
so employed in a new unit, designed pri- 
marily as a photographic studio light to 
render all of the color values with the use 
of panchromatic plates, but pointing the 
way to the making of units for interior 
lighting by the combination of tubes filled 
with mercury vapor and a tube filled with 
neon gas, less of the latter being required 
to produce a balanced light. In such a 
lighting unit, both light sources are of high 
efficiency and both are relatively cool, also, 
as in the case of the mercury arc and in- 
candescent lamp combination there is no 
less through color correction by means of a 
filter. 


Low Voltage and Hot Cathode 


Two of the most serious obstacles to the 
use of luminous tube lighting for interior 
illumination have been the excessive length 
of the tubes needed to deliver the required 
light and the necessity for transformers and 
other auxiliary apparatus, both inseparable 
from the high voltage tube lighting, which 
was, until quite recently, the only kind 
available. The introduction of the hot 
cathode, greatly reducing the cathode drop 
and making the electrical energy thus saved 
available for the production of light and 
the introduction of low voltage operation 
have overcome both of these difficulties to 
such a degree that a unit with a neon tube 
only 18 in. long by 1 in. diameter can be 
had with a light output as great as that of 
a fifty-foot length of neon luminous tube of 
the high voltage, cold cathode type. These 
same principles are being applied to tubes 
filled with gases other than neon, such as 
helium, while mercury vapor lamps of the 
low voltage hot cathode type are in regular 
service. The combinations of mercury 
vapor tubes with incandescent lamps and 
with neon tubes described above operate on 
low voltage current, at 110 and 220 volts. 


A Neon Bulb Lamp 


Neon and other gas-filled lamps, as well 
as mercury vapor lamps, have been and 
still are almost without exception tubular, 
and there are certain advantages in the 
tubular form for such lamps, as a rule. 
Now, however, there is a neon bulb lamp 
of about the form of the familar balloon 
shaped incandescent bulb. This lamp has 
the advantage of compactness, in compari- 
son with the tube. It is of concentrated 
brilliancy, and it can be used in conjunction 
with incandescent bulbs to form decorative 
designs or in sign work. Its use is mainly 
in the latter field. It is applicable, however, 
to interior lighting where lamps of different 
colors are operated on different circuits to 
produce changing effects of lighting or 
mobile color, being an efficient source of red 
light. As it is filled with neon gas, its light 
is of the familar orange red. The chief 
advantage of this lamp lies in the fact that 





yiew looking upward into the unit 

illustrated at the bottom of page 
13 This unit combines mercury 
vapor tube with incandescent lamps 
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none of the light is lost in filtering out rays 
of colors not wanted, as is the case when 
light produced by an incandescent lamp is 
passed through a bulb of colored glass to 
produce an output of red light. Because 
of this advantage, this lamp, which con- 
sumes only 5 watts, delivers as much red 
light and has as much brilliancy as a red 
incandescent bulb of several times this 
wattage. 

This lamp has two short glass tubes ex- 
tending downward from the neck and open 
at the bottom. The bulb is filled with neon 
gas which also enters these tubes. When 
the current is on, a luminous column ap- 
pears in each of the two tubes and these two 
columns are connected at the bottom by a 
nebula of luminous gas. The gas in the 
other parts of the bulb is only faintly 
luminous. This neon bulb has passed the 
laboratory stage and is being put into pro- 
duction. It may therefore be expected to 
appear on the market in the near future. 


A Neon Glow Lamp 


For some time, small, negative neon glow 
lamps have been on the market and have 
proved satisfactory for the limited uses for 
which they are intended, namely: night 
lights in bedrooms, corridors, bathrooms, 
hospitals, and dormitories, and for direc- 
tional lights. This is a bulb lamp filled 
with neon gas and it gives an orange red 
light. It uses only 2 watts of current. With- 
in the bulb, suspended from the top in a 
horizontal position, is a disc of metal which 
is divided through the center into two semi- 
circular plates slightly separated. In opera- 
tion the gas near the surface of these plates 
becomes luminous, creating the impression 
that the plates themselves are glowing. 


Carbon Dioxide and Sodium 


The efficiencies of carbon dioxide and of 
sodium vapor for use in gaseous discharge 
light sources are so great that experiments 
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are being conducted in the hope of over- 
coming the difficulties involved in their 
utilization for this purpose. 

That carbon dioxide is capable of pro- 
ducing a white light closely approximating 
daylight and is of high efficiency has been 
demonstrated by one of the earlier types 
of gaseous discharge light sources, the 
Moore lamp. The present experiments are 
directed toward prolonging the life of 
lamps of this kind and the greatest prospect 
of success seems to lie in devising some sat- 
isfactory means of furnishing the lamp 
with fresh supplies of carbon dioxide. 

Sodium has shown very high efficiency in 
laboratory tests and in luminous tube elec- 
tric lamps built experimentally. It pro- 
duces a yellow light, with a single line 
spectrum, and must, therefore, be used in 
combination with some light source pro- 
ducing a complementary color, in applying 
it to general illumination. Alone, it pro- 
duces a very weird effect, for the natural 
colors of objects viewed by this light are 
lost and the values are greatly disturbed, 
as might be expected. In combinations, it 
should prove very valuable, because of its 
efficiency. In certain industrial processes 
in which color plays no part, as in some 
testing with the polariscope, it is usable 
alone. 

The use of sodium presents many diffi- 
culties, some of which arise from the fact 
that sodium is an extremely active element 
which combines readily with a great variety 
of substances and evinces a disposition to 
eat its way out of the tube by destroying 
the glass, electrodes, almost anything in its 
way. These difficulties seem to have been 
overcome by the use of special glass and 
special materials for the other necessary 
parts of the light source. Because of the 
tendency of the sodium vapor to condense, 
the tube containing it is jacketed with an 
outer glass tube, with a vacuum 
both of the tubes to retain the heat 
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Cheaper at $1 


than at 2¢ 


T first thought it seems wasteful to 
suggest that it might be more eco- 
nomical to produce parts at a cost 

of $1.20 each for direct labor instead of 
2 cents. It suggests a subject for Robert 
L. Ripley in his “Believe It or Not” feature. 
Yet when analyzed it seems strange that 
many thousands of dollars are wasted each 
year in tooling costs because this very sim- 
ple fact is overlooked. 

The average production man who is re- 
sponsible for tooling in any present day 
shop is familiar with a number of differ- 
ent ways of tooling up any item which 
has to be placed in production. It will 
be found that he frequently considers a 
number of different methods of tooling 
before deciding on the definite one to be 
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FOWARD HUGHES, vice-president in 

charge of manufacturing, Copeland 
Products, Inc., explains that many 
thousands of dollars are wasted each 
year making elaborate tools for cutting 
direct labor costs on products made in 
small quantities. Curves on page 16 

show how this waste occurs 


used for any given job. In the light of this 
knowledge, it is surprising that the eco- 
nomics involved are seldom given intelli- 
gent consideration. 

A good job of tooling is generally con- 
sidered to be that by which the part is 
produced for the least possible direct labor, 
while as a matter of fact this frequently 
proves to be the most expensive way of 


producing the part. The figures of the 
cost department or estimating department, 
where one is maintained, are generally used 
in arriving at a conclusion. Such figures 
are generally made up by throwing all tool 
costs into a burden account and distribut- 
ing it uniformly over the direct labor. This 
procedure may give a very inaccurate pic- 
ture on an individual part. 

There seems to be a tendency for each 
shop to specialize in one particular class 
of tooling and to tool practically every- 
thing in that shop according to the accepted 
standards. This practice disregards en- 
tirely the fact that in almost every case 
there will be found a wide variety in the 
total production quantity involved. 

A much truer picture can be obtained 
by considering various classes of tooling 
that might be used for the part under 
consideration, and figuring comparative 
costs on the basis of direct labor plus the 
distributed tool cost which is obtained by 
dividing the total cost by the quantity 
which is estimated will be required. This 
method disregards entirely the other bur- 
den items which will not be affected. 

This determination can be made much 
more clear by being presented graphically, 
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and I am presenting such a graphic deter- 
mination. 

I have taken a definite part, figuring the 
cost of tooling it up in four different ways, 
and estimated the cost of production by 
each method— 

Class A involves the use of $15.00 
worth of simple tools and would result 
in a direct labor cost of $1.20 per unit. 

Class B involves the use of $500.00 
worth of tools, by the use of which the 
direct labor cost will be reduced to 30 
cents per unit. 

Class C involves somewhat more elab- 
orate tooling, costing $1,000.00 and re- 
duces the direct labor cost to 10 cents 
per unit. 

Class D is estimated for tooling made 
as near fully automatic as possible, and 
will cost $5,000.00, and reduces the cost 
for direct labor to the small sum of 2 
cents per unit. 

In charting the combined costs for di- 
rect labor and distributed tool expense, it 
is obvious that the direct labor cost is a 
horizontal line as the cost of manufactur- 
ing by each class of tooling would not 
vary with quantity, the set-up time involved 
not being a part of this consideration. The 
distributed tool expense, which is obtained 
by dividing the total expense under con- 
sideration, represents a curved: line super- 
imposed on the direct labor cost line and 
approaching a tangency to it as the quan- 
tity increases. 

It becomes apparent by a glance at this 
chart that the points of intersection of these 
curved lines represent the economic limits 
for any given class of tooling, and show 
for the case assumed for consideration that 
for quantities of less than 400 it is cheaper 
to use the very simple tools and spend $1.20 
each for direct labor. For quantities be- 
tween 400 and 2400 Class B tooling will 
represent the smallest overall cost, while 


Selecting 


RDINARILY a motor belt drive 

that has been planned intelligently 

gives long and quite satisfactory 
service. The older men who have a back- 
ground of many years of working with 
both motors and belts all know this. 

The average motor drive belt runs for 
a long time without any attention except 
to keep the leather from drying out and 
one belt-shortening or so when the belt is 
new. 

Following are some helpful suggestions 
in the application of leather belts to motor 
drives. This discussion omits all refer- 
ence to alternative methods of driving to 
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Large-scale Production Doesn’t Pay on a Small Scale 


Curves showing the cost of a certain part, figuring the cost of tooling it up in 


four different ways 


Curve D shows cost of part when made automatically 


Obviously it is wasteful to make this part automatically unless more than 50,000 


parts are to be made 
are made in large numbers 


Class C tooling will be economical for 
quantities between 2400 and 50,000. The 
Class D tooling, which gives us the 2 cent 
direct labor cost, is not economical un- 
less more than 50,000 parts will have to be 
made. 

It is sometimes hard to convince a pro- 
duction man, who has worked out a sys- 
tem of tooling which will result in very 
low labor cost, that it may be more profit- 
able to produce these parts at a labor cost 
many times larger but involving a reduced 
tool expense, but this fact can generally 


Belts 





for Built-In Motor Drives 


i non-technical discussion of the selection and applica- 
tion of leather belts to built-in motor drives. 


Tooling costs increase unit cost of parts unless these parts 
Text explains most economical practice 


be made very clear by the use of a chart 
such as the one outlined, and careful at- 
tention to this matter will generally re- 
sult in a tremendous overall saving and 
will also give a much more adequate cost 
picture. 

This will eliminate the possibility, which 
now exists in most plants, of quoting a 
price too low in small production items 
and making them disproportionately high 
on large production jobs, which are made 
to bear the expense burden which should 
be absorbed by the small quantity items. 






The author dis- 


cusses many common errors made in applying leather belts, and 
supplies simple and practicable suggestions for avoiding these errors. 
Meaty information for designers 


Adapted from a manuscript by 


Robert W. Drake 


Electrical and Meehanical Engineer 


avoid entering into any controversy as 
to the relative merits of leather belting and 
other means of connecting a motor to its 
driven load. There is a place for each 
type of drive. 

A belt which will carry 10 hp. is not nec- 
essarily suited to a 10 hp. motor. The 


momentary overloads during starting and 
running determine the belt drive needed. 
Too often a belt drive is proportioned 
from consideration of average running con- 
ditions. We too often lose sight of the 
fact that the belt must carry the peak loads 
as well as the running load. This accounts 


Electrical Manufacturing, July, 1932 





d. 
d 
ee 
1e 
1s 


ts 








for a large proportion of all of the trouble 
encountered. 

Fully one-half of the belted motor ap- 
plications require a heavier belt for start- 
ing than is required for satisfactory run- 
ning. Practically all three-phase A.C. mo- 
tors which start on the line and many D.C. 
motors develop from 1/3 to % more belt 
pull at starting than when operating at 
full rated load. Wound-rotor motors 
sometimes, and high slip linestart motors 
(high resistance rotor motors) always, de- 
velop twice normal full load belt pull at 
starting. 

When A.C. linestart motors reach about 
three-quarters full speed, or when com- 
pensator start motors are thrown over 
onto the line before they rise much above 
three-quarters full speed, the belt pull rises 
to double full load for a time . . . a short 
time with an easy starting load which comes 
up to speed quickly; a longer time for a 
slow starting load. 

The motor determines the belt pull dur- 
ing starting without reference to the re- 
quirements of the load. Any pull available 
in excess of that necessary to overcome 
starting resistance is used in hustling the 
load up to speed more quickly. It is a 
fact that a belt which will carry an ex- 
cessive pull momentarily on an easy start- 
ing load will frequently come off, if the 
same pull persists for several seconds on 
a load which takes longer to start. 

It is evident that the belt drive from a 
motor must in general be capable of car- 
rying about twice the normal full load belt 
pull, at least for a short time during start- 
ing. In the case of many 60-cycle motors 
running at 1800 r.p.m. and all high slip 
(high resistance rotor) motors, instead of 
twice full load pull, the belt must transmit 
two and one-half times full load pull. 

We may overload a belt while starting 
a load, for we can tolerate considerable 
slip at starting. But after it is up to speed 
what is the maximum belt pull likely to 
be? This is a harder question to answer. 
It depends upon the type of driven load. 
We can, however, set an outside limit. 

For loads having high momentary power 
peaks . . . such as a drill press when the 
drill breaks through, when confronted 
with momentary demand for maximum 
power, most motors will deliver double 
normal full load belt pull. Some high 
speed motors and high slip motors will de- 
liver two and one-half times full load pull. 

If the capacity of a drive planned with 
motor manufacturer’s standard pulleys is 
found inadequate to take care of peak 
loads, how can the capacity of the drive 
be increased? There are a number of ex- 
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pedients which will help in such cases. 
They are: 
1. Designing for use of paper pulleys in- 
stead of wood or metal. 


2. Designing for higher belt speed by 
means of larger diameter pulleys. 

3. Using the pivoted motor base. 

4. Using gravity idler drives. 

5. Designing for use of a wide belt (pro- 


vided the bearings will stand the extra 
belt pull necessary if a wider belt is 
to carry additional load). 

Two or three of these are all that are 
possible in any one case. Occasionally, 
when conditions are particularly unfavor- 
able, two or three of these expedients must 
be employed in order to make a satisfac- 
tory drive. 

Where the smaller pulley of the drive is 
not paper, an increase of 25 per cent in 
drive capacity may be obtained by install- 
ing a paper pulley. Since all motor manu- 
facturers furnish paper pulleys, they are 
generally used on the motor, but we some- 
times lose sight of the fact that in speed-up 
drives the driven pulley is the smaller and 
should also be paper. Even on drives where 
the driven pulley is the larger, a worth- 
while improvement in capacity and a de- 
crease in slip may be obtained by substi- 
tuting a split paper driven pulley where the 
driven pulley is not more than 3 times as 
large as the driver. 

The faster a belt is run, up to 5000 or 6000 
per minute, the more horsepower it will 
carry. Above 4500 feet per minute the 
gain in horsepower is not large. 

Except for medium and large 1750 r.p.m. 
motors and large 1140 r.p.m. motors, man- 
ufacturers’ standard pulleys give belt 
speeds decidedly below 4500 feet per min- 
ute. In many cases it is possible materially 
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to increase the horsepower capacity of a 
drive by designing for high belt speed, 
without exceeding 4500 feet per minute. 
High drive capacities are thus easily ob- 
tained without any increase in belt width, 
belt tension, or motor bearing loads. 

On the smaller sizes of motors the de- 
signer can arrange for belt speeds several 
hundred per cent greater than those ordi- 
narily used. 

Higher belt speeds may often be used 
where the drive carries the load satisfac- 
torily, but the motor bearings heat danger- 
ously. By designing for increased belt 
speed a narrower belt may be used, or the 
helt may be run slack and the bearings 
greatly relieved. 

Good design calls for relations between 
motor r.p.m., motor pulley sizes and belt 
speeds as follows: 

1750 r.p.m. motor 934 in. pulley corre- 
sponds to 4500 ft. per min. 

1140 r.p.m. motor 15 in. pulley corre- 
sponds to 4500 ft. per min. 

850 r.p.m. motor 20 in. pulley corre- 
sponds to 4500 ft. per min. 

690 r.p.m. motor 25 in. pulley corre- 
sponds to 4500 ft. per min. 

570 r.p.m. motor 30 in. pulley corre- 
sponds to 4500 ft. per min. 
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RDINARY belt drives on built-in motors operate at an average 
motor load not much exceeding the motor rating, but the 
belt tensions must be sufficient to enable the belt to carry about 
double the corresponding pulls momentarily during starting, and 


for short periods during operation. 


In extreme cases belts must 


carry thrée times normal pull 








If the designer can use a motor pulley 
that is not smaller than the motor manu- 
facturers’ standard diameter by means of 
any reasonable expedient it is the thing to 
do. The great majority of all troubles from 
motor drives result from using motor pul- 
leys smaller than the standard. 

With a smaller pulley belt life is short- 
ened. By using special, extra-flexible belt- 
ing the designer can avoid this, at least in 
part, if the pulley is not too small. If the 
pulley diameter is to be small, the belt must 
be wide. As this is ordinarily expressed 
the product of pulley diameter and face 
width should be kept the same as for the 
standard motor pulley. If this cannot be 
done, then a pivoted motor base or gravity 
idler is generally advisable. 

With a wide belt the load on the motor 
bearing will be greater than normal, the 
bearing life will be shorter, and the bearing 
operating temperature will be higher than 
normal. 

There is ordinarily some allowance in 
the design of motor bearings for over- 
tightening belts, or for some slight increase 
in belt width. Such allowance is small in 
large high speed motors and is larger in 
moderate or slow speed motors and small 
motors. 

All motor manufacturers will furnish 
tables or data sheets showing the widest 
belt and the corresponding smallest pulley 
which any given frame, operated at any 
given speed, will stand without danger- 
ously overloading bearings. 

In the absence of such data for a par- 
ticular frame in question, a few general 
suggestions may be helpful. Very few 
1750 r.p.m. sleeve-bearing motors above 25 
hp. will stand any increase in belt width 
at all. This is likewise true of 1140 r.p.m. 
motors of 50 hp. and above. 

Almost all 20 and 25 hp., 1750 r.p.m. 
motors, 30, 35 and 40 hp., 1140 r.p.m. mo- 
tors, and 40 to 100 hp., 850 r.p.m. motors 
will stand at least 20 per cent increase in 
belt width, some 30 per cent or more. 
Smaller motors, say up to 10 hp., will 
generally stand belts 30 per cent wider than 

standard, many will stand 40 per cent, 
some 50 per cent, the latter particularly in 
sizes 5 hp. and below. 

There are exceptions to the above state- 
ments. The designer can make a shrewd 
guess at the exceptions, in the case of 
sleeve bearing motors observing the 
bearing temperatures of the same motors 
with tight belts of standard width. If the 
bearings run very hot, belts wider than 
standard are not to be thought of. If hot, 
only 10 per cent wider, or 20 per cent if 
a pivoted motor base or gravity idler is 
also installed to reduce the chance of melt- 
ing out a bearing by overtightening the 
belt. 

Pivoted motor bases and gravity idlers 


by 
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are particularly useful when motor drives 
must be installed on very short centers. In 
fact, if with short centers is combined a 
considerable difference in pulley size, some 
such special drive is almost a necessity. 

In some respects the performance of 
these drives is similar. Let us discuss them 
together in so far as they are similar. Then 
we can bring out their points of difference 
by contrast. 

A belt does all its work on the tight 
side, but there must always be a consider- 
able pull on the slack side also to make the 
belt grip the pulley and prevent slippage. 
With an ordinary belt drive, as the load 
comes on, the tight side stretches and passes 
extra length around into the slack side. 
Finally, as the load increases the slack side 
becomes so loose that the belt slips exces- 
sively. This is the extreme overload limit 
for the drive. To keep the capacity for 
occasional overload high, it is necessary to 
operate both slack side and tight side much 
tighter at normal loads than is necessary 
to carry normal loads. 

Under heavy tensions, belts stretch. It is 
usual to tighten the belt up more than 
necessarv so that retightening for stretch 
will not be needed for some time. Both the 
pivoted motor base and the gravity idler 
drive greatly reduce in most cases the pulls 
on both the tight and the slack sides of the 
belt at all loads except extreme overloads. 

Even at extreme overloads they afford 
considerable relief, for they make it un- 
necessary to strain up the drive tighter 
than is needed for operating requirements 
in order to allow for subsequent stretch. 
The motion of the pivoted base or the 
gravity idler take up the stretch. 

Ordinary belt drives on motors operate 
at an average motor load not much exceed- 
ing the motor rating, but the belt tensions 
must be sufficient to enable the belt to carry 
about double the corresponding pulls mo- 
mentarily during starting, and for short 
period during operation. 

In extreme cases, with certain types of 
high speed motors, the belt must carry 
three times normal pull momentarily, a 
small part of this being power delivered by 
the motor rotor as a flywheel in addition 
to the power delivered from the electrical 
operation of the motor. 

A gravity idler or pivoted motor base 
properly adjusted may carry heavier inter- 





mittent loads than an ordinary drive with- 
out overheating motor bearings, for the 
load on the motor bearings will be de- 
creased during periods of light load and 
normal load. 

During swings of abnormal load the 
bearing pressures will approach those of 
an ordinary open drive, but such periods do 
not last long enough to overheat the bear- 
ings. If they did, the motor would burn 
up. Similarly, belts last longer if they are 
strained to carry extreme loads only dur- 
ing occasional swings of overload, and do 
not run so tight the remainder of the time. 

On such a drive, properly adjusted, it is 
safe to use a belt slightly wider than could 
be used on the same motor with an ordi- 
nary drive. This is a “lifesaver” when pul- 
leys smaller than standard are necessary 
on fairly high speed motors. Note the 
words “properly adjusted.” Some manu- 
facturers of gravity idler drives send out 
a liberal supply of weights with the drive 
and leave it to the machine designer to de- 
termine the number of weights to be used 
and their position. This would be fatal in 
a case where the motor bearings ran very 
hot, unless the designer promptly deter- 
mined, on starting the job, the minimum 
weight required to carry the heaviest load 
fluctuations, and used no more. 

As to the relative merits of the pivoted 
motor base drive and the gravity idler 
drive: which is the best? That depends 
upon Like man and wo- 
man, they do most things in a more or less 
similar manner, but they are decidedly 
different in certain respects. 

The pivoted base drive is ordinarily sup- 
plied with a high capacity oak tan belt. 
l‘or comparison let us consider the per- 
formance of the idler drive when operated 
with a similar belt. 

The idler drive will carry somewhat 
more load with the same belt stress, motor 
bearing load, and motor bearing heating, 
because with the idler drive the belt is or- 
dinarily in contact with more than half 
the motor pulley surface, while with the 
pivoted base drive the opposite is the case. 

Where the driven pulley is four times as 
large as the motor pulley and the center 
distance is short, or where the pulley ratio 
is six with longer center distance, the grav- 
ity idler drive will carry much more load 
than the pivoted motor base drive and is 
the drive to use if extreme capacity is the 
one determining factor. Where the pulleys 
are more nearly the same size the idler 
drive shows less advantage in extreme ca- 
pacity. 

Where the pulley ratio is within reason 
and it is not absolutely necessary to obtain 
the extreme limit of capacity from a given 
width of belt the pivoted motor base drive 
has decided advantages. The gravity idler 
drive produces a severe reverse bend in the 
belt which greatly reduces belt life. It is 
much more severe treatment for a double 


circumstances. 
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ULLY one-half of the belted motor applications require a 
heavier belt for starting than is required for satisfactory run- 
ning. The motor determines the belt pull during starting with- 
out reference to the requirements of the load. Belt drives from 
motors should usually carry about twice normal full-load belt pull 
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belt to be reverse bent around a 6 in. or 8 
in. roller as it leaves a 12 in. driving pul- 
ley, than to be run on a 6 in. or 8 in. driv- 
ing pulley without reverse bending. 

The idler drive has the further disad- 
vantage that there is a considerable change 
in slack side tension with moderate belt 
stretch, 30 to 50 per cent change within the 
usual operating range of roller position on 
short center drives. Since the exact roller 
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position is a matter of the judgment of the 
operator and frequency of adjustments, 
some 20 to 30 per cent allowance must be 
made in determining the idler weighting 
for a given peak capacity. 

Unlike the gravity idler, the pivoted base 
adds no complications, no additional de- 
vices, nothing more to oil or to throw oil 
or grease, nothing more to wear out. 

The belt creep and slip within the ca- 
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OULD wound coils of the variety 
which are wound directly to shape 
are almost always completely in- 

sulated coils. In making the coil the wires 
are arranged definitely with respect to each 
other and are held rigidly in that arrange- 
ment. The coil is insulated in a similar 
manner to that of the shuttle pulled coil. 
This is described in a later section. 

The conductor used in ribbon wound 
armature coils is of rectangular section, 
generally quite thin in comparison to width, 
and is insulated with a double cotton cover- 
ing or an asbestos covering. Consequently, 
jt is only different from a strap coil in that 





1G. 1—Two-turn ribbon coil 


Ribbon coils are used on 
nearly all sizes of machines 
and from lowest to highest 
voltages Tw y-turn coils are 
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the conductor is insulated before it is wound 
into a coil. Ribbon wound armature coils 
are used on nearly all sizes of machines 
and from lowest to highest voltages. Rib- 
bon coils are made usually as one or two 
turn coils, two turn coils being the more 
frequent. There are a few three and four 
turn coils wound from ribbon, but gener- 
ally a better coil construction results in 
multi-turn coils if wire is used instead of 
ribbon. The conductor arrangement in a 
ribbon coil is such that the single coils are 
placed crosswise of the slot and the turns 
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Commutator Machines 


pacity of the drive is, for both the pivoted 
motor base drive, and the gravity idler 
drive, so low as to be practically negligible, 
being normally less than 1 per cent. 

The efficiency of the gravity idler drive is 
slightly less than for the pivoted base 
drive, for there is some roller friction and 
roller windage, and a slightly longer belt 
is required thus increasing belt windage 
losses. 
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- aiagoe electrical designer who has anything to do with 
coils, and every motor repairman will find much of value 


in this, as well as the preceding article on armature coils 

for commutator machines. Every type of coil is discussed. 

In addition this article discusses insulation of armature coils, 

testing of coils, and the shapes of armature slots. Forms 
for winding coils are also briefly discussed 


By R. E. Ferris and H. D. Shaw 
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This is in contrast to the con- 
struction used on wire coils in which a 
better slot shape usually results when the 
single coils are placed depthwise and the 
turns widthwise. The reverse arrange- 
ment in either wire or ribbon coils does 
not give as good a slot shape and in either 
case it is more difficult to get the leads out 
of the coil. 

Ribbon coils are always wound on a 
shuttle, which gives the proper amount of 
wire from end to end of coil. Then they 
are made into final shape either by pulling 
on a coil pulling machine or shaping on a 
coil form. One turn coils are generally 
made to shape on a form, while coils of 
more than one turn may be either pulled 
or formed, or in some cases both pulled 
and formed. 

The pulled coil is cheaper to make than 
the formed coil but is not so accurate in 
shape and is more subject to variation than 
the formed coil. On some pulled coils the 
diamond portions of the coils are left 
straight but the general trend of coil man- 
ufacture is to curve the diamond so that 
the completed end windings on the arma- 
ture will have a cylindrical shape. This re- 
sults in a much better appearance. When 
the diamond is left straight a hollow backed 
winding results. Bands applied to such a 
hollow backed winding are low in the 
middle and when there is more than one 


depthwise. 





band on the end winding one of the bands 
may be located on a slope and consequently 
liable to slippage. 

The formed coil, as its name implies, is 
formed directly to shape with the proper 
curves placed in the diamonds of the coils. 
When wound in an armature it has a very 
good appearance. 

On ribbon coils of more than one turn, 
bringing out the leads presented a serious 
problem when a wave winding was desired. 
This has a fairly simple solution on wire 
coils, but on ribbon coils with the arrange- 
ment of the conductors, such that the single 
coils are placed widthwise of the slot, the 
problem was difficult. On a normal shuttle 


























































































































































































































































































































































































wound coil the coil when pulled to shape 
has either the top or the bottom leads in 
such a position that for a wave winding 
they must be bent over the corner of the 
coil at the end of the slot portion so as to 
get them either on the top or on the bottom 
of the coil, as the case may be. This is 
difficult when ribbon is used as the con- 
ductor. To solve this difficulty a simple 
method was devised. It consisted merely of 
winding the coil on the shuttle in the 
normal manner except for the last turn. 
For this last turn a different pin is used 





on the rear end and a separate loop is made 
for this turn. This separate loop is so 
placed that it throws the end of the coil 
from the inside to the outside of the coil 
in the shuttle form. When the coil 
shaped either by forming or pulling, the 
top leads are on the top of the top half 
coil and the bottom leads are on the bottom 
of the bottom half coil and can come 
straight off. The two loops of the coil are 
always placed at the rear end. 

The two-loop construction has one dis- 
advantage in that, in the two-loops there 
are double the number of conductors width- 
wise than there are in the slot. On certain 
designs the slot width may be a large por- 
tion of the slot pitch and then there may not 
be room for the two-loops. Consequently, 
when a ribbon conductor is the logical con- 
ductor, for the design, and the slot arrange- 
ment chosen does not give room enough 
for loops, that arrangement must be aban- 
doned and a new one selected which will 
give a greater width of tooth in propor- 
tion to width of slot. Practice has shown 
that when the slot width gets to be much 
more than half of the slot pitch, difficulty 
will be encountered in getting room for the 
two loops of the coil. Another solution of 
the difficulty of getting the two loops in the 
space is simply to raise the loops to a larger 
diameter and thus gain sufficient circum fer- 
ential room to permit the coils to wind. 
This cannot be carried too far or there will 
be interference with the ends of the field 
coils. Complications when bands are ap- 
plied are also involved so the solution is 
not as simple as it at first seems. 

Ribbon coils comprise a group of coils 
which are almost always insulated com- 
pletely before winding in the armature. The 
insulation is quite similar to that of the 
completely insulated soils and is described 
in detail in a later section. 

As a general rule, coils constructed from 
bare copper strap are single turn coils. No 
mention will be made in this article of other 
than one turn strap coils. Strap coils may 
be either one or two piece. By one piece is 
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meant a coil which starts at the commutator 
and continues on back through the armature 
slot across the rear end and back through 
another slot to the commutator without a 
joint. In some types of AC commutator 
motors the start of the coil is at the rear 
end. The two piece coil is one which has a 
joint at the rear end. There are advantages 
and disadvantages for each type of coil. 
At times the class of service determines the 
type of coil to be used. As a general rule, 
however, the construction of the machine 
itself is the determining factor. The one 
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with one-piece coils 
two circuit windings the 
use of the one-piece co 
greatly simplified the in- 
sulation at the rear end of 


the armature. The class 
of service usually deter- 
mines whether or not 

one-piece coil be used 


piece coil has the advantage of eliminating 
soldered or brazed joints in the conductor, 
and to that extent is not only better but 
cheaper. The one piece coil also offers, 
especially on a two circuit winding, a much 
easier insulating problem at the rear end of 
the armature. An armature wound with 
one piece coils is shown in Fig. 3. 

The two piece coil has the advantage of 
somewhat greater ease in winding, and also 
presents an easier repair problem. That is, 
if a failure occurs in the winding, a smaller 
number of coils may be removed to make 
the repair than is the case with the one piece 
coil. An armature wound with two-piece 
coils is shown in Fig. 4. 

Often, as before stated, the decision to 
use one or the other type of coil is deter- 
mined by the class of service, as for ex- 
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ample, on machines for any kind of appli- 
cation on which the motors are required at 
times to operate at tremendous overloads. 
Due to the thermal capacity of the com- 
mutator, the joints at the commutator necks 
are adequate in such a service as this, but 
the overloads may be of sufficient magni- 
tude to melt the solder on any ordinary sol- 
dered joint at the rear end. Of course, an- 
other solution to this problem would be the 
welding or brazing of the joints at the rear 
end, but this is a more or less expensive op- 
eration necessitating special apparatus and 
skilled workmen. For this reason, the au- 
thors favor, in general, the use of one piece 
coils, this decision being based on experi- 
ence with a large number of different types 








of armatures and involving various classes 
of service. 

Because of its effect on coil construction, 
it may be well, at this point, to touch briefly 
on the subject of eddy current reduction. 
This subject has been quite thoroughly cov- 
ered by various investigators. These in- 
vestigators have shown that the major part 
of eddy current loss in copper conductors 
is caused by the tangential flux. Such being 
the case, it is desirable to keep armature 
conductors to the smallest dimensions prac- 
tical in a radial direction. The reduction of 
eddy currents by subdividing the conduc- 
tors depthwise of the slot is the explanation 
of the following subdivisions: of strap 
armature coils. These subdivisions cover 
the arrangement of conductors in the slots, 
and the authors in this connection have used 
a rather arbitrary nomenclature, but still 
one which we feel is logical. These divi- 
sions are :— 

Single deck coil. 

Parallel double deck coil. 

Series double deck coil. 

. Combination parallel and series double 
deck coil. 

5. Crossover coil. 
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The single deck coil is a single conductor 
coil such as that shown in Fig. 2. This coil 
has been used for many years, and has dem- 
onstrated its simplicity and ease of manu- 
facture, and, due to the ease of insulation 
application, gives very little trouble from 
short circuits. For depth of copper much 
over % in., however, the eddy currents run 
up to an objectionable amount. This coil 
may be made either one or two piece. 

The parallel double deck coil is the same 
as the single deck coil except that the con- 
ductor is divided in order to cut down eddy 
currents. A diagrammatic sketch of a coil 


of this type is shown in Fig. 5. The parallel 
double deck coil is in general somewhat 
harder to manufacture than the single deck 
coil, but due to the fact that for the deeper 
conductors it reduces the eddy currents, 
the extra expense involved in its construc- 
tion is well repaid. 


As is quite evident, the 





advantage of this coil as regards reduction 
of eddy currents is greatest when used in 
the one piece coil. With the two piece coil 
the connector at the rear end will short cir- 
cuit the parallel conductors, thereby defeat- 
ing to a certain extent the effort toward re- 
duction of eddy currents. To the authors’ 

* knowledge, the parallel double deck type of 
construction has not been used with any ex- 
cept one piece coils. 

The series double deck coil is the same as 
the parallel double deck coil except that the 
conductors are in series in place of being in 
parallel, or, in other words, the conductors 
placed one above the other are separately 
connected to the commutator bars. A dia- 
grammatic sketch of a coil of this type is 
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shown in Fig. 6. The leads of the coil as 
they enter the commutator neck may, or 
may not, be flattened. This depends on the 
thickness of the copper in the commutator 
neck. The great advantage of this coil lies 
in the fact that it not only reduces the eddy 
currents to the same extent as the parallel 
double deck coil, but it also gives a much 
better space factor in the armature slot. 
That is, it will be noted from Fig. 6 that 
there are six conductors, but that there are 
only three conductors in the width of the 
slot, so in this case with say .016 insulation 
between conductors, 48 mils of insulation 
is used) in the width of the slot for conduc- 
tor insulation, while in the case of Fig. 5 
there are six conductors in width and 96 
mils are used. The insulation of this type 
of coil as well as the other types will be 
covered under separate headings. The se- 
ries double deck coil has been made both as 
one and two piece coils. The two piece coil, 
however, involves a somewhat complicated 
connection at the rear end. This complica- 
tion, however, involves expense rather than 
any particular risk as regards short circuits 
or grounds. 

It will be noted that the series double deck 
coil lends itself best to an even number of 
conductors in the slot. At times, however, 
it is not only desirable but necessary to use 
an odd number of conductors. In such 
cases a combination of the parallel and 
series double deck coil construction has 
been used. This is illustrated diagrammat- 
ically in Fig. 7, which shows a 5-conductor 
per slot coil. The eddy currents in this coil 
are reduced to the same extent as in the 
series or parallel double deck coil, the space 
factor lying intermediate between the two. 

The cross over conductor armature coil 
construction has been used for many years. 
The cross overs in the conductors are used 
solely for the purpose of eddy current re- 
duction. In general, they require as much 
or more insulation space in the slot as the 
single conductor coil. There are various 
types of cross over coils. Some of these 
constructions are quite complicated, and 
while they may be more effective in reduc- 
ing the eddy currents, they also involve 
greater difficulties in manufacture and lia- 
bility of defects in service. For ordinary 
reasonable depth conductors, therefore, the 
authors feel that the parallel or series 
double deck coils are preferable, because 
they not only reduce the eddy currents to 
almost the same extent as the complicated 
cross over coils, but are easier to manufac- 
ture and have proven themselves more reli- 
able in service. 
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In general, strap armature coils are 
formed on wood or iron forms. The cop- 
per straps are first cut to length, and if for 
two piece armature coils, are then formed 
directly on the former. For one piece coils 
the bend at the rear end is made, after 
which the assembled conductors are placed 
on the former and formed to required shape 
by pounding. 

On cross over coils, or on some of the 
series double deck coils, special operations 
are necessary to press the conductor to 
shape. 

As a general rule, as before stated, the in- 
sulation on the conductors of wire and rib- 
bon coils is either a cotton covering, paper 
covering, asbestos covering, enamel, or a 
combination of these. It has been found 
that cotton covering lends itself very well 
to the insulation of conductors which are 
used in machines whose temperature does 
not exceed 105° C. Asbestos covered con- 
ductors are used in machines where higher 
temperatures are encountered. Enamel cov- 
ering is generally used in combination with 
a cotton covering and finds its best applica- 
tion on the smaller sizes of round wire. 
Paper covered conductors as regards their 
application to the commutator type ma- 
chines are more or less in an experimental 
stage. 

After the wire and ribbon coils are 
wound and formed to the proper shape, va- 
rious types of insulation may be applied. 
As a general rule, the coils are held to shape 
on the straight part, either by shellacked 
paper strips between layers of conductors, 
or by a varnish which sets when the coils 
are pressed while hot. 


One quite common type of insulation 
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HREE different shapes of armature slots: straight (Fig. 8), tapered (Fig. 9) 
and stepped (Fig. 10). These three types may be either open or partially 
closed. The shape of armature slot, of course, greatly affects the type and shape 
of armature coil. Advantages of these different slot forms are given in the text 
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which has been used extensively on wire 
wound railway motor armature coils is as 
follows: 

Tape the coil with an overlapping layer 
of cotton tape, after which it is dried and 
then treated with a plastic moisture resisting 
varnish and baked for several hours. After 
this first treatment, a wrapper of varnished 
cloth is applied, the number of turns of 
wrapping depending on the voltage of the 
machine. After the wrapper, a final over- 
lapping layer of cotton tape is applied. The 
coil is then given varnish treatments, the 
number depending on the type of service 
in which it is to operate. 

Another type of insulation which also 
has been used extensively on both industrial 
and railway motors is to substitute a mica 
wrapper for the varnish cloth wrapper. 
This type of wrapper, while more expensive 
than the varnish cloth, has a number of 
characteristics which in the end produces a 
coil which for certain applications has 
proven more successful than the coil insu- 
lated with the varnished cloth wrapper. 

Where machines are operating under 
high temperatures and the coils have been 
wound from asbestos covered wire or rib- 
bon, the cotton tape is replaced by asbestos 
tape and a mica wrapper used. Coils so 
constructed may operate at very high tem- 
peratures over long periods of time with 
little deterioration in dielectric strength. 

In the manufacture of wire coils it is 
necessary to give especial attention to the 
point at which the leads leave the coil 
proper. It is often necessary to place rein- 
forcement pieces of cloth or paper at these 
points. The cotton or asbestos covering of 
the leads themselves is generally reinforced 
with cotton or asbestos sleeving. 

The treatment of armature coils is quite 
important because a poorly treated coil will 
absorb moisture which when concentrated 
at a few points may cause armature failure 
due to short circuits. 

Strap armature coils are in general in- 
sulated somewhat as follows: 

The individual straps are taped with 
some form of tape, mica tape predominat- 
ing. After taping the individual straps they 
are assembled into complete coils, a binding 
layer of thin cotton tape applied and the 
coils pressed to exact size. In order to 
make sure that the coils retain this pressed 
size, they are generally brushed with some 
form of shellac before pressing. 

After the pressing operation, which 
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brings the coils down to an exact snap- 
gauge size, a wrapper is applied. As a 
general rule, for strap coils this wrapper 
consists of paper and mica. Some manu- 
facturers use for this purpose mica tape in 
place of mica wrapper. After the mica 
wrapper or tape is applied, an outer layer 
of either cotton or asbestos tape is applied. 
After the last taping, the coils are given a 
varnish treatment, depending on the class 
of service in which they are to operate. The 
coils may or may not be hot pressed to final 
size. As is the case with wire coils, special 
attention must be paid to the leads. It is 
generally considered desirable to reinforce 
between the strap conductors just as they 
enter the commutator neck with mica. Also, 
the outside layer of tape is interwoven at 
this point. 

Many factors enter into the successful 
construction and insulation of armature 
coils. Many of these factors center around 
skill of the operators. For example, when 
the mica or treated cloth wrapper is ap- 
plied, it is possible for the workman to 
largely destroy the dielectric strength by 
bending or tearing. This is also true in 
the application of any of the treated or 
mica tapes. In other words, no type of coil 
insulation design can compensate for un- 
skilled or careless workmanship. 

In order to insure as nearly as possible 
a perfect armature coil product, it is de- 
sirable to test armature coils for short cir- 
cuits and grounds. The ground test is com- 
paratively simple, and is generally made 
by placing, around the coil, a temporary 
metal cell approximately the length of the 
iron in which the coil is to be finally 
wound, and testing between this cell and 
the copper. The test for short circuit on 
single turn coils is also quite simple and 
may be made with an ordinary test box. 
However, for more than one turn it is not 
possible to test between turns at a suffi- 
ciently high voltage to detect faults in the 
insulation unless quite high frequency is 


“this and 


... At Schenectady, recently, engineers 
broke a single globule of ordinary furnace 
oil, no bigger than the head of a safety 
match, into more than 100,000,000 particles. 
This process will effect great economies in 
the operation of oil burners, it is said. 


. . A new application of the cathode ray 
tube in X-ray spectroscopy makes it pos- 
sible to “weigh” particles as small as one 
three-millionth of an ounce. 


As a result of exposing a grapefruit 
seed to an X-ray tube for a'few minutes, 
the grapefruit plant was made to flower in 
five weeks instead of the normal five years 
usually required for these plants. This is 
one of many recent experiments demon- 
strating the remarkable ways in which elec- 
tricity can be made to “push” nature. 
of these methods are already being 
commercial use. 
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Sc yme 
put to 


used. This method of testing coils is now 
being introduced quite extensively and has 
proved to be very satisfactory in locating 
faults on the coils which are wound in the 
armature. 

The shape of the armature slots in which 
the armature coils are to be wound, of 
course, vitally affects the construction of 
coils. Armature slot shapes are divided 
as follows: 

Straight 
Open—Tapered Partially Closed 
Stepped 


Straight 
Tapered 
Stepped 

The designation of open and partially 
closed slots is, of course, well understood. 
The other terms may need some explana- 
tion. By straight slot is meant a slot in 
which the width remains the same the en- 
tire depth of the slot. By tapered slot is 
meant a slot where the width is widest at 
the armature periphery and narrows down 
in some proportion to the reduction in 
armature diameter. By stepped slot is 
meant one in which the slot width remains 
constant for a portion of the slot depth 
and then changes to a narrower width, 
which width is held for the remainder of 
the slot depth. An open straight slot is 
shown in Fig. 8, an open tapered slot is 
shown in Fig. 8, and an open stepped slot 
is shown in Fig. 8. The tapered slot has 
a number of advantages over the straight 
slot. Some of these advantages are as 
follows: 

1. A better shaped tooth as regards an 
even flux distribution, thus permitting a 
decrease in length of core or increase in 
flux. 


2. Lower eddy current loss, due to the 


fact that the top conductor of the armature 
narrower than in the standard 
straight slot construction. 

3. With proper adjustment of taper, the 
end windings require less space, thus giving 
more room for the armature core. 


coil is 


4. The coil having a wedge shape will 


have a wedging action in the slot, thus tend- 
ing towards tighter coils. 

5. The tapered armature coil used in the 
tapered slot can, in some cases, be used to 
advantage in commutator necks, where 
bars are quite narrow. 

It is quite evident that the tapered slot 
gives best results on small diameter arma- 
tures. In other words, the larger the 
diameter of the armature the smaller the 
gain from the use of tapered slots. 

The stepped slot has practically all the 
advantages of the tapered slot and at the 
same time, in some cases, has a somewhat 
simpler armature coil construction. 

It has been found that, by the use of 
either tapered or stepped slots, together 
with series double deck coils, giving not 
only eddy current reduction, but also good 
space factor, a very decided gain in output 
can be made for a given size machine, 
which used conventional single deck coils. 
Motors with practically all combinations of 
tapered and stepped slots, together with 
series and parallel double deck coils have 
been built and are in successful operation. 

As is generally the case in any design in- 
volving insulation, it has been found that in 
the last analysis judgment based on exten- 
sive experience is the greatest single factor 
entering into a successful coil design. The 
variables in the materials used are gener- 
ally so great that the factors of safety are 
somewhat higher than would be considered 
necessary in other types of design. For 
example, railway motor armatures for op- 
eration on 600 volts are given a potential 
test of over five times the operating vol- 
tage. Furthermore, the insulation between 
turns of a strap wound coil insulated with 
mica tape is given a test of 1000 volts, 
whereas the maximum voltage between 
turns may not be more than 25 or 30. 

For these and various other reasons, it 
would seem that the design of insulation 
for armature coils offers a field for fur- 
ther advancement. 


that — here and there’ 


. . . Steel houses are about to be marketed 
like automobiles, even to the extent of 
agency dealers, time payments and trade-in 
value, according to Fortune. The houses 
are to be made one-story in height, consist- 
ing of five or six rooms, and are to be 
equipped with electric refrigeration, heat- 
ing units, plumbing and wiring. They are 
to cost less than $3,500, and are to be paid 
for at the rate of $30 per month, including 
the lot on which they are placed. 


Talking books for the blind, as a sub- 
stitute for Braille, have been made possible 
through recent developments in sound re- 
production. New disks will record as 
many as 5000 words on one side. For a 
time, at least, the cost of records will be 
more than that of Braille. The new rec- 
ords are cut by the so-called hill-and-dale 
method, instead of by the lateral method 
in common use. 


... In the lobby of the Williams Oil-O- 
Matic Heating Corp., is an Ice-O-Matic 
refrigeration unit on a life test. The ma- 
chine was started in December, 1927, with 
the order from Mr. Williams, “Let ’er run 
‘til something busts.” No oil has been 
added, and the original belt is still in use. 
Nothing’s busted yet. 


... There has been developed a special 
goggle for glass blowers which not only 
protects the eyes from physical injury, but 
which transmit all light except the objec- 
tionable yellow glare from incandescent 
glass. These goggles make it possible for 
the glass blower to see his work clearly. 


. . Moisture on the window pane is made 
the governing element in a new humidity 
meter. A photo-electric cell decides when 
the moisture content is ‘right’. 
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Will 


ure, Ranges 


Sell 


Said Preston S. Arkwright 
President, Georgia Power Co 


in a Speech at the recent 


REMEMBER when electric §refriger- 
ators were a novelty. We had to take 
back all of the first ones we sold and 
send them back to the manufacturer, who 
took them off our hands. It was stated 
that we had a lot of ice manufacturing 
customers, and they were going to get 
greatly offended with us if we promoted 
the sale of individual domestic electric re- 
frigerators. I also remember the state- 
ment being repeated quite often that there 
are more units of cold in a thousand cubic 
feet of ice than there are in a thousand 
watts of electricity. 

[ also heard it stated that wet refrigera- 
tion was much more desirable than dry 
refrigeration. And it was stated that ice- 
boxes cost a great deal less than electric 
refrigerators. So they did, and yet, not- 
withstanding all of these objections, they 
have made an outstanding success in the 
sale of electric refrigerators. If we had 
stopped to consider all the obstacles and 
all of the difficulties and never undertaken 
the job, we would be back in electric refrig- 
erators where we are today in ranges. 

In the beginning of the year 1928, 68 per 
cent of the household use of electricity or 
68 per cent of the revenue of the house 
for electricity was from lighting, and at 
the end of 1931 the lighting produced only 
44 per cent of the household revenue, al- 
though the total average consumption by 
domestic consumers had increased and the 
increase was due exclusively to electrical 
appliances in the home. 

It is also a fact, so I find, that in the 
last two years the use of lighting in the 
home has actually decreased. 

If you will take the appliances that have 
been sold in greatest quantity, you will 
find that they are those that have been 
most widely advertised and most aggres- 
sively merchandised. It is illustrated even 
in the electrical refrigerator. Until the 
formation of the Electrical Refrigeration 
Bureau and intense advertising of it, and 
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— refrigerators are being put over in a 
very big way, yet it wasn’t long ago that they 
were considered not at all as practicable as electric 
ranges are considered now. Mr. Arkwright is not 
only sure that ranges will sell, but he offers many 
specific suggestions as to just how it will be done 


N. E. L. A. Conventior 





enterprising aggressive merchandising of it, 
we weren't selling any electrical refrig- 
erators, and we haven't sold any electrical 
ranges for that very same reason: That 
we have not sufficiently publicized and ad- 
vertised it, nor have we sufficiently, enter- 
prisingly and aggressively merchandised it. 

The only household appliances a smaller 
percentage of which have been sold than 
electric ranges are egg cookers, floor ma- 
chines and dish washers. Every other 
household appliance, big or little, has got 
a greater saturation than electric ranges. 

Now we central stations have a chance 
to do in ranges what has been done in re- 
frigerators, and it is brought to us by the 
manufacturers. They are going to put 
up all the money for it so far as the 
national promotion goes. They bring it 
to the N. E. L. A. for our sponsorship and 
endorsement. 

Jim Davidson talked of the wonderful 
results of cooperative effort in the re- 
frigerator campaign. There is a better 
opportunity for cooperation of more people 
in this thing than there is in refrigerators: 
the manufacturer of the ranges, the whole- 
saler of the ranges, the retailer of the 
ranges, the additional wiring, the switches, 
the meters, the transformers, and all the 
way back to the station, I hope—there is 
hardly anybody that deals in any electrical 
product of any kind that can’t get a slice 
of this pie. 

They tell me this campaign of a million 
ranges means $500,000,000. That is a lot 
of money, and it is spread among more 
different people than any other activity in 
which we can engage. 

You have a lot of appliances that when 
they get out of order are laid on the shelf. 
Remember, if a household has a range, 
that is all they have to cook with, and 
when it gets out of order they can’t lay it 
on the shelf. It earns money every day it 
stays in the house. 

The first thing people are going to want 



































PRESTON S. ARKWRIGHT 


when they get an electric range is hot 
water, and it is going to ease the way to 
sell electric hot water heaters, and nothing 
else will do it like getting the range in 
the home. 

I hear a lot of objections to this electric 
range effort from various sources, for in- 
stance, the gas manufacturers. They don't 
like it. Well, I’m sorry. I don’t want to 
hurt their business. It isn’t going to hurt 
their business. 

I run a street railway at home, and I 
didn’t like the automobile, either, but I 
couldn't help it. It came in, anyway, and I 
didn’t try to help it. 

When they began selling electric refrig- 
erators our ice manufacturers came to me 
and they raised a terrible row. I said, “If 
the refrigerator serves a useful purpose and 
it is economical, I can’t stop people from 
buying it, and you can’t either. They are 
going to buy it if they want it. You get out 
and push your own business and this won't 
hurt you.” 

They did get out and push their own 
business and it didn’t hurt them. 

I don’t think this is going to hurt the gas 
business. They are all alarmed about it, I 
understand. That makes me think people 
are going to buy electric ranges. 

Do you know there is a bill before Con- 
gress, the Army Appropriation Bill, which 
has in it a provision that reads, “provided 
no money appropriated under this bill shall 
be used to buy any electric ranges in any 
barracks, quarters, posts, or army reserva- 
tions where gas is available.” 

It says they can’t spend any of the Gov- 
ernment’s money to buy an electric range 
where gas service is available. 

Isn't that pretty bad, when they have to 
pass a law to keep people from buying elec- 
tric ranges ? 
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In selling electric cookery, I don’t be- 
lieve, myself, in making any comparisons. 
We should sell it on its merits. For in- 
stance, I wouldn’t say if I were selling the 
range that the electric range is the cleanest 
form of cooking. That might be consid- 
ered by supersensitive people as a reflection 
on some other form of cooking, like the 
coal stove, for instance. I would say, posi- 
tively, “Electric cooking is clean.” That 
gives offense to nobody, and it is a stronger 
statement, too, because all other forms of 
cooking are dirty. 

I would say, “Electric cooking is cool,” 
not “It is the coolest form of cooking. 

We don’t need to make comparisons. We 
have a very desirable product to sell, if 
people will only understand it. That is all. 
We have got to make it known. We have 
got to understand it, ourselves. I didn’t 
understand it myself until I accepted this 
job. Then I went on and asked the head of 
our Home Service Department to show me 
one of these electric ranges that I had seen 
in the window. I made her stand there and 


i selling electric cookery,” 


believe in making comparisons. 


merits. 


cooking is clean.’ 





says Mr. Arkwright, “I don’t 
We should sell it on its 


| wouldn’t say, in selling a range, that the electric 
range is the cleanest form of cooking. 


| would say, ‘Electric 


| would say, ‘Electric cooking is cool.’ 


Comparisons are unnecessary” 


cook a meal on it while | watched her. 
Now I can swear it is better than any other 
form of cooking. I know it. And we can 
prove it. 

But we needn't go into all those things. 
Everybody will find them out. 

We can sell them. People will buy them. 
They bought vacuum cleaners in competi- 
tion with the broom. I don’t know how 
much more the vacuum cleaner costs than 
the broom. What would you say, five or 
six hundred times as much? And certainly 
it costs more to operate. 











HERE was a workman named Black. 
He worked in a shoe factory in con- 

servative New England. His job was 
that of edge-trimming black shoes, which 
he did on a black machine. His eyes burned, 
but he didn’t know why. 

One day the president of this 
plant watched Black edge-trimming black 
shoes on a black machine, and the presi- 
dent noticed that Black to have 
trouble seeing what he was doing. This 
set the president to thinking. Black 
black. There ought to be 
more 


seemed 


on 

Not so good. 
contrast. 

Without thinking much about upsetting 
a very old precedent, the president ordered 
that Black’s machine be painted a light 
green. The result was quite astonishing. 
Not only did the burning in Black’s eyes 
pass away completely, but Black didn’t get 
so tired working, and he made fewer mis 
takes. 

Quickly the news of Black and his light 
green edge-trimmer spread throughout the 
plant. Other machines were painted light 
colors. Experiments with colors were tried. 
Stationary parts of machines were painted 
one color and moving parts another. The 
improvement was indisputable. 

That was one of the tirst experiments 
with colored machinery. It 


Was accom- 
plished in the E. T. Wright Company at 
Rockland, Mass., by President Alfred W. 


Donovan, 

Since then the idea has spread. Colored 
interiors and machinery are now to 
found in many factories, among them a 
number of electrical manufacturing plants. 
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COLOR— 


In the Plant 


On the Product 


They bought washing machines in com- 
petition with the washboard, and the washer 
costs infinitely more to buy and infinitely 
more to operate than the ordinary hand 
washboard. 

They bought electric flat irons in com- 
petition with the old sad iron. 

They bought trucks in competition with 
drays, and automobiles in competition with 
buggies, and so on all down the list. 

We are going to start this range cam- 
paign in the year of grace, 1932, whether it 
gets worse or gets better. 









HERE color has been used in electrical 
manufacturing plants, it has made a 


‘hit’ with employes. 


Here are some facts 


about color used both in the plant and on 


the product. 
actual experience. 
color is destined to 


It has been tried, for instance, in the plant 
of the Allen-Bradley Co. of Milwaukee, 
concerning which Superintendent R. W. 
Whitmore writes: 

“We believe that painting the machinery 
in color is a good thing, in that it will help 
keep the department cleaner, and probably 
get out a little better grade of work. As 
far an increase in production, this is 
doubtful. 

“Tf the department is going to be painted 
in color, it is well to have a good man to 
judge the colors. It has to be very care- 
fully done. We noticed after painting our 
lamination department that the benches, 
which were slightly worn, showed up like 
sore thumbs and had to be replaced with 
better equipment. It might be well to 
add that this department had been painted 
the standard machinery gray. With the 
color scheme the department is 
brighter, and workmen throughout the 
plant seem to be anxious that their de- 
partments be painted.” 

Thus far 


as 


new 


no one had measured the 


These facts come out of 


They suggest that 
grow in importance 


dollars-and-cents value of color painting 
of machinery and plant interiors. Those 
who have tried it, however, believe it pays. 
Their experience indicates that this prac- 
tice decreases rejects, assures cleaner plants 
and better kept machinery, reduces eye and 
nervous strain, improves plant morale and 
decreases accidents. All of these things 
have a real money value, of course, but 
it would be difficult if not impossible to 
measure it accurately. 

Experience of a number of manufactur- 
ers has not only established the advantages 
of color-painting machinery and factory 
interiors, but has also revealed good prac- 
tice in the selection of color combinations. 
The experience in one plant indicates that 
the following color combinations are the 
best: Ivory and green; orange and black; 
gray and blue; orchid and black; tea rose 
and orchid; foam green and fern green; 
French blue and valley blue; desert brown 
and beaver brown. 

The lower walls, partitions and columns 
should be as light as conditions permit, with 
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due regard to possible discoloration from 
oil and dirt. Where hot conditions exist 
in a shop, cool colors should be used 
freely, such as light shades of blue and 
green. Light greens have been found to 
make good background colors for machines 
and the lower portions of rooms. In a 
very light shop the lower portion of the 
room may be a bright or olive green and 
the machines a lighter tint of green. 

Yellow and orange are “warm’’ colors. 
It has been found by actual experiment 
that workers who complained of the cold 
in certain rooms have quit complaining 
when these rooms were done in a “warm” 
yellow, although no actual change of tem- 
perature took place. 

Red is a “hot” exciting color and is not 
adapted for use on large areas. It is used 
primarily as a danger signal. 

The monotony of a single color can 
often be broken to advantage by a har- 
monizing color, used either as a stripe or 
for certain parts of the equipment. In one 
room in the Allen-Bradley plant, for ex- 
ample, the predominating color is a light 
pea-green, which is used on all the ma- 
chines, benches and portions of the room 
below the windows. The guards around 
the machines and the light metal frames of 
stools and portable benches, however, are 
a light orange. 

In the plant of the Atwater Kent Com- 
pany many of the machines are painted a 
light buff, a warm color. Ceilings are pure 
white to aid in reflecting and diffusing light. 
In rooms that are very light it has been 
found good practice to dull the ceiling 
a trifle by the use of a cream or a very 
light green. 

The use of color as a selling force has 
been recognized for a long time by elec- 
trical manufacturers, as is attested by the 
use of color on electric ranges and other 
household appliances. Color has also been 
found effective in the sale of such equip- 
ment as electric locomotives and recti- 
fiers. Donald R. Dohner, Director of Art, 
Westinghouse Electric & Mfg. Co., writes 
of his experiences with color as follows: 

“In 1930 I had the opportunity to do 
something with a 110-ton oil-electric loco- 
motive. This locomotive was high and, 
therefore, short in appearance, and I saw 
possibilities of using three main horizontal 
sections of its structure to make it appear 
longer and consequently lower. This ac- 
complished, it was sent to Atlantic City to 
the Railway Exhibit. It never came back. 
It made an appeal far greater than the 
conventional black locomotives. 

“Somewhat later I was called in by the 
mercury arc rectifier section to see what 
could be done about the location and uni- 
fication of a number of small accessories. 
I suggested, in addition to some new forms 
and relocation, the use of color to unify 
the many parts. 

“This rectifier was shipped to the Pied- 
mont and Northern Railway. At first it was 
a shock, but slowly they grew to like it 
and went so far as to clean up and paint 
the rather dingy room in which it was 
placed. At this time the equipment 
looked upon with great favor. 

“We painted a portable substation for 
the Illinois Terminal Railroad. The prob- 
lem was difficult in that two-thirds of 
the car was open, exposing standard equip- 
ment in a cold blue-gray. The problem was 


is 
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to choose a color to harmonize with the 
blue-gray, but one appropriate to the job 
and warm enough to liven up an otherwise 
drab and dull arrangement. A red with 
some blue in it was used. The customer 
was ‘tickled pink. A great number of 
people have been taken to see it, and in 
every case the reaction has been favorable. 

“We have recently sold a new type rec- 
tifier to the Long Island R. R. and han- 
dled it in a rather daring way. The reac- 








tion has been ‘unusual but good,’ and no 
adverse criticisms have been registered. 
The one thought that has arisen is: ‘Aren't 
we paying too much for this fine looking 
equipment?’ The answer, of course, is 
no. It costs very little more to do a good 
color job than a poor one. 

“Our own executives look upon the work 
we are doing along this line with favor, 
and as time goes on I feel sure we shall 
be doing more and more of it.” 


Electrical Uses 
of Ceramics 


LECTRIC range plates, switch bases, 
porcelain insulators, and electric 
furnace refractories are typical cera- 
mic products used by electrical manu- 


facturers. 


Improved manufacture has 


made these products far superior to 


what they were 


a few years ago 


By William Crawford Hirsch 


NOTABLE development in the last 
few years has been a broadening of 
the scope of ceramic parts and proc- 

esses in electrical manufacturing. 

What is known as the ceramic industry 
sometimes referred to as the silicate 
industry, embracing all products with a 
silica base. Silica, known non-technically 
as sand, quartz or flint, is the raw material 
used to make lamps and illuminating glass- 
ware as well as porcelain insulators. It is 
also the basis of electric furnace refrac- 
tories. The onward march of the electric 
refrigerator has brought into prominence 
another form of silica application—enamel- 
ing. 

The common tool of all who convert 
silica into electrically useful parts is heat, 
supplied in furnaces or kilns. Thus all 
branches of the ceramic industry share 
many problems, and progress in any one of 
them frequently benefits the other. 

Persevering research has shed light on 
much that until a few years ago was a 
leap in the dark. The haphazard methods 
of the old-time potter and glass blower 
have been superseded by highly developed 
and in many instances foolproof mechani- 
cal processes, scientifically controlled by 
ceramic engineers and chemists. A good 
grade of clay and lots of it was all the old- 
time fire brick manufacturer needed. To 
produce refractories, especially the modern 
super-refractories, for service in electric 
furnaces operated at terrific heats calls for 
resources, equipment and personnel organi- 
zations of a high order. Fortunes running 
well into six figures have been spent in the 
laboratory development of single types of 
super-refractories. 


is 


The electric furnace manufacturer is 
more interested in refractory costs than the 
furnace user. Next to current cost, that of 
refractories maintenance is perhaps more 
often the cause for hesitancy on the part 
of prospective purchasers of electric fur- 
naces than any other. 

There are those who talk about there 
being no such thing as a “perfect” refrac- 
tory. Of course, there isn’t, if by “perfect” 
one means a refractory that will last for- 
ever. Refractories come within the scope 
of consumption commodities and their very 
duty, that of preventing the destruction of 
the furnace walls, implies their being used 
up to be useful. In spite of much misinfor- 
mation on the subject, however, it may be 
stated that the development of refractories 
has kept pace with the development of the 
electric furnace. The latter is still in many 
respects in the evolutionary stage and sub- 
ject to constant improvements in design. 
Efforts are going unceasingly forward to 
match this progress with the development 
of suitable refractories which will further 
efficient and economical operation of every 
new type of furnace. 

A brief survey of what the refractories 
market affords today is necessary as a 
background for an understanding of the 
trend. Of greatest interest to the electrical 
manufacturer are those refractories which 
are themselves electric furnace products 
and usually classified as super-refractories. 
Such are the silicon carbide refractories 
which consist of a fusion of coke, sand, 
sawdust, salt, etc. at a temperature of ap- 
proximately 4,000 deg. F. in a resistance 
furnace. There are different grades of 
silicon carbide refractories, the variations 
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being largely a matter of what sort of a 
bond is used in preparing the mixture for 
shaping and burning. All refractories are 
formed either into standard sizes of brick 
or into special shapes to conform to furnace 
construction. Outstanding among the vir- 
tues of high-grade silicon carbide refrac- 
tories is their ability to withstand sudden 
temperature changes and their high thermal 
conductivity. 
ordinarily high resistance to abrasion and 
their mechanical strength enables them to 
resist deformation under load at high 
temperatures. 


They also possess extra- 


Another electric furnace product used as 
refractory material is obtained by fusing 
bauxite with a reducing agent, the resulting 
fused alumina having characteristics totally 


different from bauxite. In the fusion 








conventional process, fire clay being used 
as binder. 

The use of the electric furnace for the 
melting of materials other than metals is a 
relatively recent development and, what is 
more, the metal industries were the heaviest 
users of refractory materials long before 
the electric furnace began to send on their 
way to obsolescence coal-burning furnaces. 
It is, therefore, only natural that metallurgi- 
cal practice has left its imprint on the 
nomenclature of refractories. A refractory 
of an acid character is useless in contact 
with the slag of the basic open hearth proc- 
ess of steel making. So we have acid and 
refractories, the common garden 
varieties of the former being silica and fire 
clay brick and of the latter magnesite 
brick. The third of the 


basic 


class consists 


MONG super-refractories used in electric furnaces are 


the silicon carbide refractories, which consist of a fusion 


of coke, sand, sawdust, salt, etc., at a temperature of approxi- 
mately 4,000 deg. F.; a refractory obtained by fusing bauxite 
with a reducing agent; a refractory formed by fusing Zircon- 


ium; and refractories made of kaolin and mullite. 


In the 


manufacture of these refractories, as well as in the manu- 


facture of porcelain insulators, quality has been greatly im- 


proved by the use of up-to-date machinery 


process, which is carried out at about 4,000 
deg. F., the iron and other non-alumina 
contents are eliminated and recovered in 
the form of ferro-silicon. 

Zirconium is another refractory ma- 
terial that is being fused in the electric 
furnace. It is perhaps the most important 
of heat-resisting materials. Its fusion point 
is 5,350 deg F. It finds wide employment 
Its 
refractories has 


as an opacifier in vitreous enamels. 
use in electric furnace 
been experimental so far. What are known 
as zirconium refractories at the present 
time consist of the ground ore, as it comes 
from the mine, and not of the refined oxide 
that comes from the electric furnace and 
from which all the ore’s irregularities have 
been eliminated. 

Great interest is being shown in devel- 
opments in the field of so-called kaolin 
refractories for service at temperatures of 
around 3,100 and 3,200 deg. F. 
the Southern states, especially Georgia, 
yield clays exceptionally suited for high 
class refractories, being rich in silica and 
alumina with a slight titanium oxide con- 
tent that appears to have a beneficial effect 
on refractories, although generally de- 
cried as an impurity, because of its coloring 
effect. 

Mullite is another refractory ma- 
terial that has been developed in recent 
years. 


Some of 


It is obtained by roasting certain 
minerals, such as andalusite and dumor- 
tierite at high temperatures when they split 
into mullite and silica. The mullite may 
be fused in the electric furnace and formed 
into refractory shapes by casting or after 
it has undergone further preparation, be 
pressed into brick or other shapes by the 
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neutral refractories which permit of chang- 
ing from the acid to the basic or from the 
basic to the acid process on the same lining. 
In this class chrome refractories play 
an important part. Manufacturers of 
chrome brick have greatly improved their 
production methods in recent years and 
their product will stand temperatures 
between 2,700 and 2,800 deg. F. 
Refractories specialists are learning every 


day from experience. Every electric fur- 
nace operation presents an individual prob- 
lem and not infrequently, following 


adequate study of the peculiarities of the 
material that is being melted, it has been 
possible to extend the life of furnace roofs 
through substituting more suitable refrac- 
tory material for that which had been used. 
In the melting of some non-ferrous metals 
a sort of homeopathic treatment is being 
applied by way of embodying in the refrac- 
tories kindred substances to those being 
melted. 

Glass wool is finding more and more use 
in the insulating of electric furnace walls. 
This product, the paradoxical result of a 
mechanical process for converting an 
amorphous substance into a fibrous one, is 
made from rods that, while sub- 
jected to heat, yield under the pull of a 
rotating wheel fine strands of glass wool 
which possesses a high degree of heat in- 
sulation as well as dielectric strength. 

While the progress made in the manu- 
facture of ceramic insulators in the last 
few years perhaps does not lend itself to 
the sort of dramatization which so many 
other electrical products have enjoyed, the 
benefits accruing to the buyer have been 
none the less marked. 


glass 


In both the dry press 








production of low voltage insulators as 
well as in the making of high voltage in- 
sulators by fluid casting or the stiff mud 
numerous technical betterments 
have been introduced. 

Dies and shaping operations have been 
improved in many ways. For certain types 
of porcelain insulators especially designed 
forming machines have been built. Toler- 
ances have been lowered and size limits 
raised, so that a good many large insula- 
tors that formerly were made in sections 
and glazed after they had been assembled 
can now be made in one piece, resulting in 
much higher dielectric strength. Trans- 
former cases are now made of single piece 
porcelains and, all in all, more and more 
large size insulators are being turned out 
as units instead of assemblies. 

In the low voltage porcelain insulator 
plants obsolete kiln equipment is giving 
way to more elaborate and efficient instal- 
lations, chiefly of the tunnel type and doing 
away with the use of saggers or containers 
in which the “green” ware formerly had to 
be placed for the burning process. The 
innovation entails a saving in labor as well 
as of fuel and assures a higher percentage 
of perfect ware being discharged from the 
kiln. 

Nowhere else is the cost of raw material 
handling and its rational flow from one 
stage of the manufacturing operation to 
the next of more vital bearing on costs 
than in the production of porcelain insula- 
tors, and decided progress has been made 
along these lines, so that lost motion is 
averted and the raw materials enter one 
end of the plant and emerge in the finished, 
inspected and packed stage at the other. 

A rather interesting development in the 
realm of electrical porcelain is the appli- 
cation of metal coatings with a view to 
overcoming radio interference. “The 
methods by which these metal depositions 
are being applied to effect suitable voltage 
distribution are numerous,” writes Hobart 
M. Kramer, Ceramic Engineer of the 
Westinghouse Electric & Manufacturing 
Co., in a recent issue of Ceramic Industry 
“In some of these processes the metals are 
volatilized, in others metals are introduced 
into glazes and when fired this produces a 
glaze of low resistivity. Others apply the 
semi-conductive materials by chemical 
processes or by a combination of these. At 
the present time some of these coatings have 
been produced which adhere sufficiently 
firm to withstand the abrasion of the metal 
parts which are attached to the insulator 
and at the same time resist the effects of 
the weather satisfactorily.” 

Another recent development had to do 
with the obtaining of gas and oil-tight 
seals between porcelain bushings and the 
metal collars supporting them. Out of this 
grew development of a method for solder- 
ing glass to metals. 

It is significant that engineering thought 
turns more and more to the better utiliza- 
tion of the properties of ceramics in close 
union with those of the metals. Builders 
are talking of the mass production of steel 
houses with enameled exteriors or porce- 
lain surfaces over steel sheets. In the elec- 
trical industry we are likely to see this idea 
of closer team play of ceramics and metals 
gain impressive headway in many applica- 
tions. 


process 
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Some Actions of the Codes and 
Standards Committee 


Emergency Lighting Code: A discussion of 
this subject showed some need for more 
uniformity in requirements for the in- 
stallation of emergency lighting equipment 
and as a result the American Standards 
Association is to be requested to give con- 
sideration to the initiation of a project 
for the development of an emergency light- 
ing code. 

ASA Standards: The Association’s repre- 
sentatives in the American Standards Asso- 
ciation will vote in favor of the approval 
of the following standards: Rules for In- 
stalling and Using Electrical Equipment 
in Metal Mines as American Recom- 
mended Practice; Safety Code for Floor 
and Wall Openings, Railings and 
boards as American Standard. 

Electrical Equipment for Use in Hazardous 
Locations: Underwriters’ Laboratories have 
advised us that they have received appli- 


Toe- 


cations for investigation and report upon 
various types of electrical equipment to 
be used in hazardous locations. The Codes 
and Standards Committee has referred 
this information to the sections primarily 
concerned with the production of each 
type of equipment, so that they may make 
recommendations as to whether or not 
they believe it will be desirable to request 
Underwriters’ Laboratories to form Indus- 
try Conferences to consider requirements 
for the construction of the equipment. In 
addition to the four classes of equipment 
for which Industry Conferences are al- 
ready formed (motors, industrial control, 
fixtures and conduit fittings) the appa- 
ratus involved includes panelboards, snap 
switches, enclosed switches and air-brake 
circuit breakers. 

Underwriters’ Laboratories’ Industry Confer- 
ence for Rubber Covered Wire: The manu fac- 
turing member contingent of Underwrit- 
ers’ Laboratories’ Industry Conference for 
Rubber Covered Wire has recently been re- 
vised. The present conference includes 
two members selected from N. E. M. A., 
W. E. Sprackling, chairman of the Rubber 
Covered Wire Group, and F. C. Jones, 
chairman of the Wire and Cable Section; 
and one representative from wire manufac- 
turers outside of the association, A. Bellis 
of J. A. Roebling & Sons Co. 

Electrical Committee’s Procedure for Interim 
Revisions of the National Electrical Code: As 
a result of the increased experience in the 
use of the Interim Revision Procedure dur- 
ing the past year, some shortcomings of 
the procedure have developed, and the 
Codes and Standards Committee feels that 
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it will be desirable to have a special com- 
mittee of the Electrical Committee make 
a thorough investigation of the procedure 
with a view to reporting its recommenda- 
tions for changes to the next meeting of 
the Electrical Committee. The Codes and 
Standards Committee has accordingly re- 
quested the Chairman of the Electrical 
Committee to arrange for such an 
vestigation. 

Electrical Committee Schedule: The Chair- 
man of the Electrical Committee has indi- 
cated that the meeting of the Electrical 
Committee next spring will be scheduled 
for some time after the middle of March 
in order to provide additional time for the 
Electrical Committee members to consider 
the Advance Reports of the Article Com- 
mittees. These reports are scheduled to 
be distributed about Jan. 15. While this 
additional time is very much to be desired, 
the Codes and Standards Committee be- 
lieves that even earlier distribution of the 
Advance Reports is essential to their thor- 
ough review by this Association. The 
Committee has accordingly authorized its 
Chairman to communicate our desires to 
the Chairman of the Electrical Committee. 


in- 


Adequacy Wiring Standards 
Completed 


At the June 15 meeting of the Joint 
Industry Conference on Adequacy Stand- 
ards for Residence Wiring, the Conference 
completed the preparation of the standard 
which it has had under development since 
the first of the year. 

The following organizations have par- 
ticipated in the preparation of these stand- 
ards: 

Artistic Lighting Equipment Associa- 
tion 
Illuminating Engineering Society 
National Electric Light Association 
National Electrical Manufacturers As- 
sociation 
National Electrical 
sociation 
International Association of Electrical 
Inspectors 
Association of 
national 
Society for Electrical Development. 


Wholesalers As- 


Electragists Interna- 


The completion of this work marks a 
great advance in solving a difficult prob- 
lem that has been before the industry in 
connection with residence wiring. To the 
Chairman, E. A. Brand of the Niagara 
Hudson Power Co., goes much credit for 
the splendid work the Committee has done 
in a relatively short time. 


The Conference recommended that the 
promotion of the standards be undertaken 
by the Society for Electrical Development. 
Arrangements are being made to have 
these printed, and it is hoped that they 
will soon be available in an inexpensive 
form to the entire industry. 


What Some of the Sections and Com- 
mittees Have Been Doing 


Counter Appliance Section: At a recent 
meeting of the Counter Appliance Section 
an action taken recommending that 
members recognize the Underwriters’ Lab- 
oratories as the organization for testing 
electrical appliances for safety as to fire 
and casualty. 

Electric Range Section: The Electric Range 
Section voted to gather statistics on sales 
billed on domestic electric ranges under 
the regular NEMA system. In this con- 
nection an electric range is to be defined 


was 


as an electric cooking appliance having an 
oven and cooking top with a total capacity 
of two and one-half kw. to 10 kw., inclu- 
sive. The reports will be both in 
units and in dollar sales. 

Motor and Generator Section: It was rec- 
ommended that the following procedure be 
adopted with reference to submitting draw- 
ings with quotations to prospective buyers: 

“It shall be standard practice to furnish 
to prospective buyers, when requested by 
them, outline drawings with bids for mo- 
tors and 


made 


generators. 

“It shall be standard practice to furnish 
to buyers outline drawings of complete ap- 
paratus, showing overall dimensions, con- 
nection diagrams and instructions for the 
installation, care and maintenance of mo- 
tors and generators. 

“It shall not be the practice to furnish 
buyers and/or prospective buyers designs 
and working drawings developed by the 
manufacturer for use of his shop in the 
manufacture of and generators.” 

The section recommended that no fur- 
ther attempt be made to have a coopera- 
tive exhibit at the Chicago World’s Fair, 
1933. 

Joint Sections Committee on Heater Cord 
Sets: The Joint Sections Committee on 
Heater Cord Sets was unanimous in the 
opinion that it was important that the 
quality of attachment plug caps and heater 
attachment plugs be improved. 


motors 


Therefore, 
it is attempting to organize with the sup- 
port of the sections involved a 
project which will call for Underwriters’ 
Laboratories to carry on a series of tests on 
existing commercial types. 

Law Committee: The Law 


several 


Committee in 
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discussing Trade Extension Committee ac- 
tivities passed a resolution in which it rec- 
ommends to the Board of Governors that 
“section specialists be in all policy and legal 
respects subject to the control and oversight 
of the Board of Governors.” 


Action on Free Samples and 
Working Drawings 


Working Drawings: At the meeting of the 
Board of Governors at Hot Springs May 
17, 1932, the subject of supplying working 
drawings was discussed, and there was 
approved a new resolution to be substituted 
for one adopted by the Executive Commit- 
tee at its meeting on Nov. 21, 1930. This 
action modifies the previous one with ref- 
erence to the supplying of working draw- 
ings in that it is more inclusive and reads 
as follows: 

“WHerEAS, the practice of requiring 
manufacturing drawings and design data 
with bids, or as an element of contract, or 
for equipment already furnished, is ob- 
jectionable and works a hardship on the 
manufacturer since it involves not merely 
additional expense, but the furnishing of 
confidential information and data which 
are the results of knowledge and experi- 
ence gained at great expense to the manu- 
facturer and are his ‘stock in trade’, 

‘Be It ReEsoOLvep that the National Elec- 
trical Manufacturers Association hereby 
records its formal opposition to the prac- 
tice.” 

Free Samples: The board also discussed 
the growing practice of demand for free 
samples of products and the cost of com- 
pliance with such demand. It expressed it- 
self in the following resolution: 

“RESOLVED, that in the opinion of the 
Board of Governors of NEMA the grow- 
ing practice of requiring free samples of 
devices, appliances and material is unde- 
sirable, and compliance therewith a source 
of unnecessary expenditure and not to be 
recommended. The foregoing does not 
apply to sample boards and similar exam- 
ples voluntarily distributed by the manu- 
facturer to promote the sale of his prod- 
uct.” 





NEMA Sends a Questionnaire 
to the Utilities 


There has been a falling off in the sales 
of small heating appliances even in excess 
of what was to be expected in the general 
downward trend. This has been going on 
for the past two or three years,.and so, in 
order to obtain data which would be use- 
ful in analyzing this situation, a question- 
naire was sent to the utilities. It was ad- 
dressed to 151 merchandise managers of 
utility operating companies and to sev- 
eral merchandise managers for syndicates. 
One hundred and ten replies were received. 

Following are the questions asked and 
immediately under each one a brief state- 
ment of the findings: 

1. Some of -our manufacturers feel that 
the promotion of electric ranges, elec- 
tric water heaters and electric refrig- 
erators will tend to limit the sale of 
small electric appliances. Do you think 
this belief is well founded? 

Sixty-five per cent of those replying be- 

lieve that the large appliance business need 
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not interfere with the promotion of small 
appliances. Many of the qualified replies to 
this question showed that, when a utility 
has only a limited number of salesmen, it 
is likely to direct them to the sale of large 
appliances, especially when salesmen are 
paid on a commission basis, as is usually 
the case. 

2. Is the sale of small appliances desirable 
from the load revenue viewpoint ? 

The answers here showed that there is a 
full realization of the value of the small 
appliance load, since 89 per cent of the 
replies were in the affirmative and less than 
2 per cent in the negative. The remaining 
replies were indefinite. 

3. Are you planning to aggressively sell 

small appliances? 

Here the answers were more varied. 
Sixty per cent of those answering indi- 
cated that they intend actively to promote 
the sale of small appliances, while 32 per 
cent stated that they will not do so. One 
should bear in mind here, however, the an- 
swers to question four regarding the com- 
pensating load to be secured if small appli- 
ances are not sold aggressively. 

4. [f your answer to question 3 is no, how 
do you plan to secure the compensating 
load revenue? 

Out of the 35 companies answering ques- 
tion number three in the negative, 17 plan 
to push the sales of small appliances 
through dealers and nine expect to gain 
the compensating load through the sale 
of large appliances. 

Six companies are planning a combina- 
tion of these two factors: the utility itself 
will promote the sale of large appliances 
and will encourage the dealers to promote 
the sales of small ones. 


An Opinion on Liability as Regards 
Unsafe Materials 


An electrical inspector, among the many 
who are cooperating with the Cord Trade 
Extension Group, in its attempt to elimi- 
nate unapproved and usually unsafe elec- 
trical cord, recently raised the question as 
to whether the retail merchant whom he 
had found offering unsafe, unapproved 


cord in various forms might thereafter be- 
come liable in the event that purchasers 
suffered real or personal damage from 
such cord. 

So the Flexible Cord Trade Extension 
Group sought an opinion from F. E. 
Neagle, counsel for NEMA, on this point. 
His letter is reproduced below because of 
its interest to electrical manufacturers gen- 
erally. 

“Generally speaking, a retailer, as well 
as a manufacturer who offers goods for 
sale impliedly warrants that the goods shall 
be of ‘merchantable quality’ and, therefore, 
warrants that they are not defective in such 
a sense that when put to the use for which 
they are designed they will be dangerous to 
persons or property. There have been 
more cases in which such liability has been 
applied to the sale of defective food than 
any other articles of merchandise, but the 
same principle is applicable to all goods of- 
fered at retail. It should be stated, how- 
ever, that the law with regard to a retail- 
er’s liability in such cases is not as well 
settled as is the law with regard to the lia- 
bility of manufacturers; nevertheless, the 
trend of authority is as I have stated. 

“In the cases where a specified article is 
sold under its parent or other trade name, 
there is somewhat less danger of liability 
on the part of the retailer, but even in such 
cases he has been held to warrant the mer- 
chantable quality of the goods. 

“In your letter you say that various of 
the merchants referred to by you have 
been definitely warned that the cord is un- 
safe. I should say that these merchants 
very definitely expose themselves to liabil- 
ity not only under an implied warranty of 
merchantability but also for negligence in 
failure to heed the warning.” 

It should be stated that this opinion is 
based upon the laws of the State of New 
York. 

While it happens that all of the above 
concerns itself with the subject of flexible 
cord, it does much to help answer questions 
frequently raised as to the liability of 
manufacturers and retailers in the increas- 
ing problem presented by “substandard” 
materials, devices and appliances. 











Not One Unemployed 


™ is the record of Mica Insulator Company of New York 

during the current depression. ‘To maintain the quality of 

our product,” they say in recent advertising, “we have main- 

tained our trained staff in its entirety.” How do they do it? 

We found out from C. H. Bell, vice-president and sales man- 
ager, who says 


E don’t wish to set ourselves up 

as models. Neither do we ask 

anyone to believe that we are 
moved purely by altruistic motives. In a 
competitive system such as ours, it is im- 
possible to be as altruistic as business ex- 
ecutives would like to be. 

Our trained staff has been kept intact 
because we believe this is good business. 
We are convinced that the maintenance of 
this staff in its entirety is essential to the 
upholding of the quality of our product 
and of our service. Right now such a pol- 


icy costs us money. But “right now” is a 
small part of our business life. 

Furthermore, we have been in business 
.a long while and expect to continue for a 
long while to come. We don’t believe the 
end of the world is at hand. We believe in 
the future of American Industry and are 
keeping our organization intact in its en- 
tirety so that when business does come back 
we will be in a favorable position to take 
advantage of it. 

This doesn’t mean that right now we 
are loafing on the job. We are busy every 
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minute. Business has fallen off, that’s true, 
but the amount of work required to take 
care of what business there is is about as 
much as it was in 1929. Orders are smaller ; 
customers want more special service. The 
details of doing business have increased. 

Every salesman we had on the road in 
1929 is still on the road. We believe this 
is absolutely necessary to maintain the repu- 
tation we spent years in building. These 
salesmen aren’t having an easy time of it. 
Where they used to send in orders for 
amounts running into three and four fig- 
ures, they are now sending in orders for 
much smaller amounts. But they are al- 
ways out there, keeping up those personal 
contacts that are the very life blood of a 
successful selling organization. 





N insulating material is any material 
which forms a barrier to electric 
current. The highest type of in- 

sulating material known at the present 
time is porcelain. As a dielectric it has no 
equal, but its limitations preclude its gen- 
eral use. It is too brittle to withstand shock 
or vibration and it cannot be readily ap- 
plied to every need. 

There is a so-called second grade class 
of insulating materials, embracing princi- 
pally mica and asbestos. Mica is limited 
in application due to the fact that it can- 
not be bent around sharp corners, and has 
an unfavorable space factor because of the 
bond and supporting medium necessary to 
produce a wrapper. Asbestos must be sup- 
ported mechanically with cotton fibre, 
which limits its use as tape or cloth. It is 
also true that there are frequently traces 
of iron in asbestos. Asbestos readily ab- 
sorbs moisture and therefore its use im- 
plies a subsequent organic treatment to 
render it moisture resisting. 

These limitations partially account for 
the wide use of organic materials for in- 
sulation. These materials are easy to ap- 
ply, are comparatively low in cost and give 
good results. Complicated apparatus is not 
necessary. Varnishes, cements and com- 
pounds can be applied by the ordinary me- 
chanic. Uniform results are easily con- 
trolled. 

Cost of insulating materials is dependent 
upon the results to be obtained. It can be 
regulated by the class of raw materials 
which are used in manufacture. It costs 
more, for example, to manufacture a var- 
nish which is to be used on railway appara- 
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This policy of not reducing our staff is 
not motivated entirely by cold-blooded 
profit considerations. We realize that we 
have a joint obligation to our stockholders 
and to our employees. We cannot forget 
either group. Many of our stockholders 
are of small means and depend somewhat 
upon the earnings from stock for their 
living. Likewise, our employees depend 
upon salaries and wages for a living. 

We have taken our salary cut along with 
the others. We have reduced operating 
costs to cope with price reductions and 
decreased sales. We have improved our 
method of distribution. But we do not 
ask for any pat on the back. We feel 
fortunate that we have not been forced 
to curtail our force. We realize that many 


Insulating Varnish 


What It Is 
How It Is Applie 





companies have been forced to do this, 
and believe that no company has done it 
without being forced to it. 

We do believe, however, that a lack of 
foresight over a period of years was par- 
tially responsible for the general curtail- 
ment of forces now going on, and we 
are glad that a conservative financial policy 
made us at least moderately well prepared 
for the present depression. 

This outlines our policy—we will con- 
tinue to manufacture materials of high 
quality consistent with the standards which 
we have maintained since the formation 
of the company and which are universally 
recognized. We believe that this policy is 
right and are confident that better condi- 
tions will soon prevail. 





N unusually comprehensive article 


written by a prominent manufacturer 


of insulating varnishes, compounds and pro- 
tective coatings. Concisely and without prej- 
udice the author describes the different 
kinds of insulating varnishes, and offers 
many helpful suggestions for their use 


tus than it does one to be used on auto- 
motive equipment. 

It has been said that there is as much 
technical skill involved in designing an in- 
sulating varnish which will successfully 
fulfill a definite requirement, as there is in 
designing a motor-generator set. True 
enough there is not the amount of dollars 
involved, but the meeting of definite re- 
quirements is equally important. 

Insulating varnishes naturally divide 
themselves into two major classes, clear 
and black. Some engineers in the past 
have shown a preference of one or the 
other class, claiming that different charac- 
teristics were associated with each class. 
However, of late years it is commonly 
agreed that the choice is one of color only. 
There are three different types of insulat- 
ing varnishes: The so called long oil type, 
the turpentine type and the spirit varnish. 
The spirit varnish is best represented by 
liquid shellac but includes all those var- 
nishes which are made from the alcohol 
soluble gums. This class of varnish is 
desirable from the standpoint of quick 
drying, hard film and oil proofness; but 
it does not possess the highest dielectric 


strength and is not stable under service 
conditions. 

There is not much turpentine varnish 
used in the insulating field. It is used pri- 
marily for finishing purposes. It is ob- 
vious, however, that even as a finishing 
varnish it should not contain any conduct- 
ing material. More care and attention is 
given to the manufacture of the purely 
insulating varnishes. 

A good insulating varnish is made up 
of three major parts, the base, vehicle and 
solvent. The solvent is merely an aid for 
applying the varnish uniformly. More im- 
portance is attached to the two other con- 
stituent parts. The base of the varnish is 
resin. This is a generic term and includes 
both fossil and recent resins. It is the 
resin content of an insulating varnish 
which gives it its insulating qualities, so 
that the higher the grade of resin used the 
. better will be the varnish dielectrically. 
Iossil resins are the result of the earth’s 
erosion and were once saps and gums of 
trees. Most of the fossil resins are mined 
on the shores of the Black Sea and on the 
islands of Trinidad and Zanzibar. Some 
of the best known of the fossil resins are 
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Kauri, Damar and Copal. These are used 
mostly for the manufacture of clear var- 
nishes while the black varnishes are made 
from Gilsonite, Manjac or some other form 
of asphalt. Of course there are different 
grades of these based upon the color and 
purity. 

The best examples of recent resins 
our common rosin, and Esther Gums. 
use of synthetic resins is coming more 


are 
The 
and 
more into prominence in the varnish in- 
dustry and they are just as good if not 
better than the fossil resins. The use of 
synthetic resins also insures a closer con- 
trol of desirable characteristics and a more 
uniform product. 

The vehicle is the oil content, which is 
in all cases a vegetable drying oil. There 
are only two or possibly three legitimate 
oils used, while the less scrupulous manu- 
facturer makes use of quite a number of 
adulterating oils.) The two more impor- 
tant oils are linseed and china wood or 
tung oil, while a third is being exploited 
which gives promise of good results, name- 
ly, parilla. This latter oil possesses some 
of the characteristics of both linseed and 
china wood oil. Some of the most common 
substitute are cotton seed, corn oil, 
fish oil and soya bean oil. All of these are 
used mainly for cheapening the cost of 
manufacture and do not impart any de- 
sirable characteristics. 

Both linseed and china wood oil impart 
desirable characteristics to a varnish and 
therefore the best varinshes are made from 
a combination of these two oils. Both are 
vegetable drying oils but the chemical re- 
action is somewhat different. 


oils 


Linseed oil 
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oxidizes so that plenty of fresh air is es- 
sential during its drying, while heat is an 
accelerating agent. In the case of wood oil, 
the reaction is called polymerization with 
heat as the main requirement and air the 
accelerating agent. Linseed oil gives a var- 
nish a good gloss, hard film, and flexibility. 
A chinawood oil varnish has better thor- 
ough drying and better moisture resisting 
qualities so it is readily seen that a com- 
bination of the two oils gives more satis- 
factory results. 

Up to the present time the prevailing 
idea has been that any kind of varnish 
can be used for insulating purposes. In- 
sulation engineers are now realizing that 
a varnish must be designed for the appli- 
cation. Knowing the application and know- 
ing the characteristics which are imparted 
to a varnish by each of its constituent parts, 
a varnish can be designed which will give 
the required results. For example, it is 
known that the gum content provides the 
dielectric strength and the hardness of film 
which means resistance to abrasion. The 
oil content gives a varnish its flexibility, 
resistance to heat and oil proofness when 
desired. It is not possible to have a uni- 
versal varnish which will have all the de- 
sired characteristics in the highest degree, 
so that it is necessary to first determine 
which characteristic is of prime impor- 
tance. 

One would not think of applying a hard 
drying varnish to applications which are 
subject to vibration, such as a railway 
motor. For this application flexibility and 
resistance to moisture are most important. 
On the other hand transformer coils should 
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be treated with a hard drying varnish 
which possesses high dielectric strength. 
Similarly a thought must be given to var- 
nishes for special applications. A motor 
operating in a chemical or acid plant must 
necessarily have greater protection against 
acids and alkali and their fumes than one 
in a textile factory. These properties may 
be obtained from the use of refined natural 
asphalt gums. However, a varnish of this 
type would not be suitable for use in con- 
nection with compressor motors where an 
excessive amount of oil is encountered. 
Still another application is the one of 
marine service. For this application a var- 
nish must be used which is especially re- 
sistant to salt water atmosphere. This 
requires a careful combination of oils and 
synthetic resins. These and other examples 
show the necessity for the selection of a 
proper insulating varnish. 

Not only must consideration be given 
to the resultant characteristics of a var- 
nish, but its selection involves somewhat 
the case of application. It can be general- 
ly stated that in all cases more value can 
be obtained for the same cost in a varnish 
designed to be applied by baking than one 
which is intended to be air dried. It is well 
known that the drying time of a varnish is 
directly proportional to its oil content. It 
is also known that the life of a varnish is 
directly proportional to its oil content. A 
varnish air dried will not have as much 
life as one which is dried by heat. 


OO much emphasis cannot be laid upon 

the proper method of application of an 
insulating varnish. The best and most ef- 
fective method of treating a coil or wound 
apparatus is by immersion. The dipping 
tank should be of such capacity that the 
weight of the surrounding varnish be suffi- 
cient to force the air out of the interstices, 
allowing the varnish to get in and form a 
more solid and compact mass. It is essen- 
tial that all apparatus be preheated for a 
length of time depending upon its size, and 
at a temperature above the boiling point 
of water, so that all moisture is driven off 
and the internal parts are warm. After be- 
ing preheated the apparatus should be al- 
lowed to cool somewhat before immersion 
in the varnish. 

Every varnish has a density which gives 
the best penetration and the best filling 
properties. This density should be kept 
as uniform as possible which can be done 
by the use of a hydrometer. This pre- 
cludes the practice of “the rule of thumb” 
so often prevailing in the smaller repair 
shops. A varnish may be thinned in two 
ways; by the application of heat or the ad- 
dition of a solvent. If apparatus is im- 
mersed in the varnish directly from the 
preheating oven it is not long until the 
viscosity of the varnish is lowered to the 
extent that the proper filling will not be 
had. On the other hand if a varnish is 
used heavier than the prescribed specific 
gravity, there will not be sufficient pene- 
tration. 

Another factor of application which is 
important is the baking oven. The ideal 
baking oven is one with constant uniform 
temperature and with plenty of fresh air. 
A change of air is not only essential as an 
aid to quicker and more thorough drying 
of the varnish, but a super-saturated at- 
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mosphere of benzine fumes is explosive. 
The cost of additional heat input of a 
well ventilated oven is more than offset by 
the decreased time of drying and a higher 
quality of finished product. The fact is to 
be emphasized that an armature coil dipped 
in varnish and not thoroughly and com- 
pletely dried offers less protection than 
when no varnish is used. The most satis- 
factory and type of baking 
oven is one where steam is used as the 
main source of heat with electricity as the 
booster. Such an oven can be thermo- 
statically controlled, and the air completely 
changed at least once every fifteen minutes. 

Although of seeming unimportance, the 
use of the proper thinner or reducer is 
essential to the successful application of a 
varnish. The only use of a thinner is to 
assist in maintaining uniformity and should 
all be driven off during the baking opera- 
tion. The most common solvent is a pe- 
troleum distillate, the distillation range of 
which is such that the end point is not too 
high for entire evaporation, and the initial 
too low for safety in shop handling. 

In the construction of electrical appara- 
tus there are some places where a homoge- 
neous mass is desired which would require 
too many dips of an insulating varnish. 
These requirements can best be fulfilled 
by the use of a heavier bodied material 
such as a cement or compound. These 
cements may be of two general classes: 
those involving the use of an inert filler 
together with an oxidizing oil as the 
binder ; and those which set by a chemical 
reaction. A third class of cements is rep- 
resented by those materials which are made 
fluid by the application of heat and be- 
come solid when cold. For some applica- 
tions compactness is obtained by expansion 
while in other cases the cement must pos- 
sess adhesion. Here again the application 
determines the use of the proper cement. 
Examples of a chemical cement are 
Litharge, and Glycerine and Portland ce- 
ment. The latter cement is coming into 
general usage in the manufacture of porce- 
lain insulators, while the former is used 
for general filling purposes. The use of 
the vegetable oil filler type of cement is 
best represented by that class of cements 
used for plastered windings of motors. A 
cement of this type must necessarily pos- 
sess a degree of flexibility. The cements 
which are applied in a melted condition 
are usually some form of asphaltic com- 
pound or similar material and can only be 
used where the crevice can be filled by 
pouring. Such applications include seal- 
ing around terminals and counter-bores for 
screw heads. 


economical 


NCLUDED in the list of compounds gen- 

erally used for insulation, and which are 
mostly used for impregnating coils and 
wound apparatus, two groups are most im- 
portant. The first is used where oil is en- 
countered or where temperatures above 
the average are to be encountered. Exam- 
ples of these applications are transformers 
and magnet The compound gen- 
erally used for this application is quite 
similar to a varnish except that it is a solid 
instead of a solution. 


coils. 


The second group of impregnating com- 
pounds is used for such work as impreg- 
nating railway field coils and turbo gen- 
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[NSULATION engineers now realize that insulating varnish 


must be designed for the application. 


It is known that 


the gum content provides the dielectric strength of varnish 
and the harness of film which means resistance to abrasion. 
The oil content gives a varnish its flexibility, resistance to 


heat and oil proofness when desired. 


It being impossible to 


have a universal varnish which will have all the desired charac- 
teristics, it is necessary first to determine which characteristic 
is of prime importance 


erator coils. For this application, flexibility 
and moisture resistance are more important 
than oil proofness. The compound used 
for these applications is generally some 
form of asphalt. 

In all impregnating work it is necessary 
to use the vacuum-pressure method of ap- 
plication. As in the case of varnishes it 
is essential to control the uniformity of the 
impregnating medium. In all cases this 
uniformity is obtained by having a uni- 
form dropping point of the compound. 

In all construction work and equally true 
in the construction of electrical apparatus, 
economy of time must be considered as well 
as economy of cost. In the actual opera- 
tion of winding of electrical apparatus it 
is cheaper and in some cases better to use 
previously prepared insulating materials. 
This class of materials, as represented by 
treated cloths and papers, can be prepared 
to a better advantage when produced in 
quantity production. Whether paper or 
fabric is used it is but the supporting me- 
dium for varnish films. With materials of 
this nature the ease of application has a 
bearing upon economical production. 

So much of this class of material is be- 
ing used that paper mills and cotton 
mills are catering to the electrical in- 
dustry. Papers are manufactured with 
special thought, not only to the mechanical 
strength but also the dielectric and ab- 
sorptive qualities. So varied are the re- 
quirements that it is now possible to buy 
as a standard product a paper for almost 
any application. On account of the dif- 
ference in cost, paper is used in preference 
to fabric wherever possible. However, pa- 
per has its limitations and cannot be used 
where extreme flexibility is required dur- 
ing the application. In the preparation of 
this so called sheet insulation the very best 
of varnishes must be used, and treating 
towers must be employed which will pro- 
duce the treated material uniformly and 
efficiently. 

In the manufacture of treated cloth, con- 
stant supervision must be exercised both in 
the selection of raw materials and in the 
treating process. The fabric should be 
finely woven in order to have mechanical 
strength and should be free from starch 
and other sizing compounds which might 
interfere with the penetration of the var- 
nish. An impregnated cloth is much more 
desirable than a cloth which has been filled 
with starch and only coated with varnish. 
Treated cloth is usually applied in tape 
form and is cut on the bias to permit its 
being applied evenly and uniformly over 


irregular surfaces, such as on diamond- 
shaped coils or lead wires. It is quite ob- 
vious that some attention must be paid 
even to the angle of bias so that the re- 
sult will be a satisfactorily finished product. 

The characteristics of varnish play an 
important part in the good or bad quali- 
ties of treated fabric. As in the case of 
insulating varnishes the same principle 
holds with regards to treated fabrics, in 
that the fabric is treated for a specific ap- 
plication. A treated cambric used either as 
a coil wrapper or for taping coils should 
have high dielectric strength and flexibil- 
ity so that the dielectric strength will not be 
impaired during application. On the other 
hand treated duck such as is used for hoods 
of railways motors must have excellent fill- 
ing properties and maximum resistance to 
heat. Some applications demand a treated 
fabric with a greasy finish so that it can 
be pulled down very tightly and held in 
place mechanically. For other applications 
as in taping armature coils, the tape should 
have a certain amount of tack so that it 
can be applied half overlapped and stay 
where it is put. 


N the use of any treated fabric, the var- 

nish is of prime importance. The fabric 
itself is only used as a medium for sup- 
porting the varnish film and provides a 
convenient way for applying the necessary 
amount of insulation without resorting to 
numerous coats of varnish. Again it can 
be seen that the selection and use of a var- 
nish is of great importance in insulating 
electrical apparatus. 

In the foregoing paragraphs attention 
has been paid to the more important in- 
sulating materials, but in the construction 
of either a motor or generator other ma- 
terials are used which must be considered. 
Instances have come to light where the use 
of a glue for fastening the ends of tape has 
caused much trouble. To be satisfactory 
for this application a glue must be abso- 
lutely neutral in its chemical reactions. An 
example of the trouble which so seemingly 
an unimportant material can cause, is the 
case of some radio transformer coils, Out 
of a lot of 5000 which were wound with 
Number 40 enameled wire, 35 per cent were 
open. After quite a bit of study and in- 
vestigating it was found that the glue used 
to fasten the tape which held the coil to- 
gether had an acid content sufficiently high 
to attack the enameled wire and cause the 
wire to be separated. 

Another example of a material of minor 
importance and yet if neglected can cause 
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much trouble, is the flux used for solder- 
ing. The rule should be that no acid flux 
should be used where insulation is pres- 
ent. Even though the soldered joint is 
thoroughly wiped or rinsed in water, the 
insulation will attract the flux by capilarity 
and later on cause trouble. The best flux 
to use for soldering where insulation is 
present, is a high-grade rosin-alcohol flux. 
Although not so active in its cleansing ac- 
tion as an acid flux such as a zinc chloride 
flux, it eliminates the chance of later 
trouble. 

After electrical apparatus has been care- 
fully insulated and assembled, the proper 
finishing material must be applied. Al- 
though the finish does not add to the per- 
formance of the apparatus, it can detract 
from the successful operation. The finish- 
ing material, therefore, must be one which 
does not contain any conducting material. 

There is great need for adequate protec- 
tion in the selection, care and use of insu- 
lating materials. This need is best met by 
careful testing of all materials before per- 
mitting their use. As previously stated, the 
best insulating material is not any too good, 


HE Swope Plan for stabilization of 

industry, elimination of unemployment 

and insurance of workers against un- 
employment which cannot be eliminated is 
daring. 

There are several considerations which I 
believe justify the use of that adjective. 
First, American industry generally is pretty 
strongly opposed to the idea of unemploy- 
ment insurance; yet here is an industrial 
leader who takes the stand that unemploy- 
ment is wrong and that industry is respon- 
sible, and who presents the most compre- 
hensive plan which has been offered. Then, 
the proposition to set up trade associations 
which would have power to regulate and 
stabilize industries would mean undoubted- 
ly the ultimate elimination of many weak 
members of these industries ; and these con- 
cerns, at least, must consider the plan dar- 
ing. Further, the proposal to repeal the 
anti-trust laws is certain to shock many 
citizens who are not convinced that the re- 
cent conduct of industry indicates less need 
of strict regulation than the earlier conduct 
which stimulated the passage of the anti- 
trust laws. That feature is certain to stim- 
ulate opposition. Furthermore, it is pretty 
clearly indicated in the plan that the 
methods of stabilization which would be 
adopted by these trade associations would 
involve restriction and apportionment of 
production—stabilization through conser- 
vation of established prices and values. It 
surely is daring to make such a proposal. 
Finally, the plan is daring in that it is an 
expression of a basic assumption which 
most industrialists are loath to have made, 
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so that this testing should be comparative 
to eliminate the poorer grades. Engineer- 
ing societies all over the country are re- 
alizing the importance of using the highest 
possible grade of insulating materials and 
are advocating that standard tests be laid 
down to which an accepted material must 
be subjected. The American Society for 
Testing Materials has developed standard 
tests for insulating varnishes, sheet insula- 
tion and molded insulation. This placing 
of insulating materials on a higher level 
can only be accomplished through a system 
of educating the user. Not only are ac- 
ceptance tests of value but periodic control 
tests are desirable. Acceptance tests prove 
the quality of the material but control tests 
insure its proper use. 

More and more each day manufacturers 
and especially insulation engineers are 
awakening to the fact that higher grade 
insulating materials are cheaper in the end. 
There is always present the argument of 
the design engineer that he must cut down 
space; while the insulating engineer wants 
more space so that the proper insulating 
may be applied. It is a fact that in some 
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instances the size of a particular design is 
limited by the holding power of the avail- 
able insulating material. In other words, 
to increase the capacity would mean such 
a large corresponding increase in the 
amount of insulation used that the appa- 
ratus might be bulky. 

The limitations of the organic materials 
have been discussed. The advantages and 
disadvantages of classes A and B insulat- 
ing materials have been mentioned. There 
is always present the idea in the minds of 
insulation engineers the prospects of the 
development of the ideal insulating ma- 
terial. Such a material would have high 
dielectric strength, flexibility and durabil- 
ity. It would be unaffected by moisture, 
heat, chemicals or any other elements. 

Although the ideal material may be de- 
scribed, nothing has yet been developed 
which promises to be the solution. The 
nearest approach to the ideal material is a 
recent development in Germany, that of 
spun quartz. Laboratory experiment has 
shown that quartz can be spun into thread, 
and that thread woven into cloth. But 
this is not produced on a commercial basis. 


CLEAR and searching analysis. Not only does the author 


give a common-sense interpretation of the plan, but 
presents arguments both for and against it. The plan is 
treated fairly, both from the standpoint of the employer and 
the employe. The author states that the plan is “revolu- 


tionary,” and then explains why 


From a radio address 


By Harlow S. Person 


Managing Director, 


that freely competitive industry is respon- 
sible for what Mr. Swope calls the ‘““wrong- 
ness” of widespread unemployment, and is 
no longer suitable for an industrial society 
so complicated as is ours. In short, the 
plan is daring because it is revolutionary. 
None but a great and fearless leader could 
have conceived and presented it. 

Some features of the Swope Plan are 
revolutionary. The insurance scheme, for 
instance, by which each industry shall or- 
ganize, administer and support financially 
its system of insurance, and that there shall 
be neither administrative participation nor 
contributions on the part of the federal or 
State governments. It indicates that in Mr. 
Swope’s mind modern methods of business 
involve an inevitable hazard of unemploy- 
ment and that this hazard of economic in- 
security must be removed. As you know, 
the enterprise of which Mr. Swope is presi- 
dent is one among the few organizations 
which have been progressive enough al- 
ready to have established schemes of un- 
employment compensation for their work- 
ers. Apparently that organization has come 
to the conclusion that one or a few organ- 
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izations cannot alone support such a policy 
for the long run. Several times in the 
explanation of his plan Mr. Swope speaks 
of putting domestic corporations on a par- 
ity; and his scheme even provides a means 
of putting all exporting domestic com- 
panies on a parity with foreign competitors 
which do not carry a burden of insurance. 
It is apparent also that Mr. Swope has 
come to the conclusion that economic in- 
security of the workers is a hazard to em- 
ployers as well as to employees, in that it 
is certain to lead to a series of legislative 
measures which, if piece-meal and haphaz- 
ard, as most of those in the past have been, 
will intensify the present disorganization 
of industry and indirectly cause consider- 
able liquidation of the great values which 
industry has built up. 

Not only does the Swope Plan strive to 
assure economic security to employees, but 
also employers. Very clearly in the state- 
ment of his scheme he expresses the point 
of view that increase of federal and State 
legislation is undesirable—is a menace to 
the security and stability of industry—and 
that a basic solution of the problems should 
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be devised now and for the long run. I 
think he is right in that, and that the scheme 
is sound in that it provides for nation-wide 
insurance against the various hazards of 
workers, which would equalize nationally 
whatever burden it puts upon industry. 
This short-circuits the customary very slow 
method of achieving improved conditions 
in industry through action State by State 
and law by law. Some States are indus- 
trially more advanced than others and their 
industrial problems are more acute; there- 
fore they become pioneers in progressive 
legislation which gradually is adopted by 
other States as their problems become more 
acute or as their citizens become more so- 
cially minded. For instance, Wisconsin has 
passed the first law in the United States 
providing for compulsory unemployment 
compensation. A joint committee of the 
New York legislature has reported in fa- 
vor of such insurance in principle, although 
it believes action during the depression 
would be inexpedient. The members of a 
joint committee of seven northeastern 
States have just rendered to their respec- 
tive governors a report recommending un- 
employment insurance, and consequently 
in all these States the matter is having 
serious consideration. That is the way we 
are accustomed to do these things—slowly 
by States. Yet Mr. Swope’s plan is the 
sounder one, because, although I believe the 
ultimate burden of supporting unemploy- 
ment compensation is exaggerated by those 
who oppose it, there will be a burden at the 
beginning which should be equalized na- 
tionally. Furthermore, one of the most- 
hoped-for results of a properly devised un- 
employment compensation scheme is gen- 
eral reduction of unemployment as a con- 
sequence of the voluntary efforts of all in- 
dividual plants to stabilize themselves 
through the better management which 
would be stimulated by the desire to keep 
the cost down; but this aggregate result 
can be expected only if all States are cov- 
ered by a scheme of unemployment com- 
pensation at the same time. Industry is not 
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revolutionary as is, let us say, any plan for 
a national economic council. 

The nature and the consequences of the 
present depression are such that public in- 
telligence and public emotions—this time 
intelligence even more conspicuously than 
emotions—have been aroused, and every- 
body is asking what can be done to avoid 
future depressions ; and if they cannot com- 
pletely be avoided, what can be done to al- 
leviate the consequences. The insurance 
scheme of alleviation of consequences of 
unemployment itself involves particularly 
in the United States, a change in the con- 
cept of the relation between the whole of 
industry and its constituent parts which is 
a radical departure from previous assump- 
tions; but Mr. Swope’s plan of organiza- 
tion of industry for self-government, on a 
national scale and by trades, is as revolu- 
tionary as is any plan for a national eco- 
nomic council, but it faces in a different 
direction. 

An important part of the Swope Plan is 
that dealing with depressions. Many peo- 


at HE consequences of the present depression,” says 


‘** “the author, “are such that public intelligence and 


emotions have been aroused. 


Everybody is asking what 


can be done to avoid future depressions; and if they can- 
not completely be avoided, what can be done to alleviate 
the consequences.” 


organized by States and the forces of com- 
petition pay no attention to State lines. 
The Swope Plan is “revolutionary” in 
that relatively mild meaning of the word, 
which implies radical modification of es- 
tablished points of view and systems. The 
word as commonly used north of the Rio 
Grande does not connote change by force 
or even complete turn about, but simply 
radical modification of established institu- 
tions; which modifications may be planned, 
agreed upon and adopted without friction 
by all concerned—revolution as a step in 
evolution. In that sense I consider the 
Swope Plan of stabilization of industry 
through a self-government in industry as 
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ple believe that no amount of planning can 
avert business depressions until we have 
eliminated wars and innumerable other 
forms of human folly. 

Mr. Swope does not touch upon that in 
the presentation of his plan. Therefore one 
must assume that his point of view is es- 
sentially that of all who advocate some 
form of planning. If such forms of hu- 
man folly as wars could be directly elimi- 
nated, the problem of depressions and. un- 
employment would still remain. Further- 
more, such follies as war are primarily a 
consequence of unplanned, individualistic, 
competitive industry, and only secondarily 
a cause of the instability which follows 


them. While in immediate perspective a 
war intensifies tendencies toward industrial 
disorganization, in larger perspective wars 
themselves and therefore their consequences 
are generated primarily by ungoverned eco- 
nomic competition. National planning 
would find one of its first problems to be 
promotion of international harmony. That 
planning might prove to be the long-sought 
moral equivalent for war which William 
James told us we must find before we can 
eliminate war. 

With respect to this problem of depres- 
sions we can do one of two things—noth- 
ing or something. If we do nothing, pres- 
ent experience indicates what is ahead—for 
us, our children and our children’s children. 
Such is the stamina of a people that prob- 
ably as an organic whole it can survive 
many depressions; but I do not believe that 
the individuals concerned have the stamina 
to refrain from making group efforts to 
avoid the consequences of depression to 
them as individuals. Assuming that efforts 
to avoid them are certain to be made, these 
efforts may be on the one hand emotional 
and haphazard, or, on the other hand, de- 
liberate and planned. If emotional and 
haphazard, confusion is likely to be con- 
founded, the situation made worse, and 
probably depressions made more frequent 
and more severe. Therefore, say both Mr. 
Swope and the advocates of national coun- 
cils, action must be thoughtful and delib- 
erate. 

Now, every serious proposal for thought- 
ful and deliberate action which has been 
made, no matter how different otherwise, 
starts with one common assumption: that 
the periodic maladjustments which take the 
form of depressions are the consequence 
of lack of coordination of individual in- 
dustrial and commercial activities. When 
we were a frontier nation just beginning 
the development of industry, this lack of 
coordination did not make trouble. It may 
have been then an advantage, although some 
are questioning even that. But now that 
we have a mature and complicated indus- 
trial and commercial society, composed of 
many closely related and delicately ad- 
justed units, this failure to coordinate in- 
dividual efforts has reached the danger 
point. Therefore, say those who have con- 
cern for the future, something must be 
done along the line of coordination. This 
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assumption is held in common by the La 
Follette bill in the Senate, the Person bill 
in the House, the Swope Plan, and the Har- 
riman plan of the United States Chamber 
of Commerce. Let me read a few sen- 
tences from Mr. Swope’s introduction to 
his plan: “That industry must evolve and 
make effective those measures which will 
first ameliorate and ultimately eliminate 
unemployment must be the reaction 
everyone who gives thought to what is 
taking place. . . . Industry exists basically 
for serving the needs of the people, and 
therefore production and consumption 
must be coordinated. Every effort 
should be made to stabilize industry and 
thereby stabilize employment. I say 
that industry must do this thing, because it 


of 


super-government within industry through 
federation of these trade agencies. This 
would tend at first to separate political 
government and industry, thereby creating 
two great governments controlling our ac- 
tivities; but undoubtedly this course also 
would eventually result in an integration 
of the political and industrial governments 
with those having ownership status domi- 
nant in the integration. Here, then, are 
presented two momentous alternatives, each 
radically different from the other, and both 
so different from the lack of control of in- 
dustry today that both may be considered 
almost equally revolutionary. 

There are many people who do not favor 
planning at all. The rest believe some kind 
of planning is desirable. There appear to 








Insurance Features Unsound, Says Forbes 


Commenting on the insurance features of the Swope Plan, 


A. W. Forbes of Forbes and Myers, electrical manufacturer 


of Worcester, Mass., writes: 


“This insurance part needs a 


somewhat different form of answer than the plan as a whole, 


but it seems to me that it will be socially quite objectionable. 


This plan is one step in making workers more subservient tq 


employers. 


surely will be done.” In these words Mr. 
Swope takes his stand with all who believe 
there must be collective action looking to- 
ward stabilization. The plan which Mr. 
Swope proposes marks a departure from 
unregulated individualism, and is therefore 
in that respect as revolutionary as any other 
plan which makes the same departure. 
After making the common basic assump- 
tion that there is need of deliberately or- 
ganizing some restraint of our highly indi- 
vidualistic industrial activities, Mr. Swope’s 
plan diverges from other plans; although 
it continues to be not less revolutionary. 
Leaving out of consideration partial plans 
which do not touch fundamental problems, 
just two major plans of coordination and 
regularization of industry have been pro- 
posed. One point of view, represented by 
the bills of Senator La Follette and Repre- 
sentative Person, would effect regulariza- 
tion through an agency representative of 
the people in their social and consuming 
capacities rather than in their capacities as 
owners of productive equipment, and would 
start all programs of controlled industrial 
activity with calculations of desired social 
progress, and more particularly with meas- 
urements of social needs and consumer de- 
mands. This would tend, I believe, to tie 
political government and industry closer 
together, probably eventually integrate 
them, with the people in other than their 
industrial ownership capacities dominant in 
the integration. The other point of view, 
represented by the Swope and Harriman 
plans, would effect regularization by per- 
mitting each industry to organize its own 
coordinating agency supervised by a fed- 
eral commission, which would result, I be- 
lieve, in the ultimate establishment of a 
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| believe it will make economic conditions worse, 
and increase unemployment.” 







be among those who favor planning, more 
arguments against than for the Swope 
Plan, for the reason, I believe, that those 
who favor it rest their case on a few basic 
assumptions, while those who oppose, as 
is usually the case, cite numerous points of 
criticism. 

1. The basic assumption of those who 
favor the Swope plan is that any plan- 
ning must be done by industry, because it 
has given evidence in many well-managed 
enterprises of its ability to plan and man- 
age effectively and economically; and not 
by government, because it has given evi- 
dence of incapacity to manage either ef- 
fectively or economically. 

The answer of opponents is that this as- 
sumption is wrong in both respects; that 
there is evidence that government can be 
efficient and economical wherever constitu- 
ents really want it to be; that inefficiency 
in public administration is chiefly due to 
the indifference of business men toward 
it; and that national planning by an eco- 
nomic council working through trade or- 
ganizations would give business an incen- 
tive to be interested in the quality of gov- 
ernment. Respecting the other part of this 
assumption, the opponents declare that in- 
dustry has been efficient and economical 
only in internal managements of enterprises 
and that it has been most inefficient in the 
management of industry as a collective 
whole—that this inefficiency is the cause 
of our present troubles. 

2. The second major assumption of those 
who advocate self-government by indus- 
try is that it would preserve the free com- 
petitive system and thereby preserve two 
important social assets: First, individual 
freedom and initiative; and, second, the 








passing along to consumers of all the bene- 
fits of technological advance, in the form 
of varied products and lowered prices, re- 
sulting from competitive activities. 

The answer of the opponents is that the 
competitive system would not be preserved 
by the Swope Plan, but that control of in- 
dustry would center in a few strong groups 
with their gentlemen’s agreements; that 
there would not be more opportunity for 
individual freedom and initiative under in- 
dustrial self-government than there is at 
present; that there is not now as much as 
many people assume; and that there would 
not be as much as under a scheme of plan- 
ning through an economic council, because 
the latter would strive for the satisfaction 
of varied and unlimited social needs, while 
a self-governed industry would be con- 
cerned primarily with profits and the pres- 
ervation of values through restriction of 
production, as is indicated by its present 
assumption that over-production is the 
cause of the depression. 

3. The third major assumption of advo- 
cates of the Swope Plan is that there is too 
much government in business and that busi- 
ness should be relieved of this restriction 
by being permitted to set up a government 
of its own, unrestricted by political govern- 
ment except through the contact of a su- 
pervising commission. Once freed of ex- 
isting restrictions, business could plan its 
future, achieve regularity, and eliminate 
unemployment. 


HE opponents counter by agreeing that 
there is too much government in business 
because of the multiplicity of laws and ad- 
ministrative bodies, but that these have 
been forced upon us by the conduct of 
business itself; that the very motives and 
objectives of business make it impossible 
for business itself in any self-government 
to have an essential concern for the social 
welfare of the people; that therefore, if 
eventually business government did not 
swallow political government, political 
government would be compelled to swal- 
low business government. Better, they say, 
to have the state which represents the so- 
cial point of view step in now, reduce the 
number and indefiniteness of laws, estab- 
lish an agency which could assume a con- 
trolling and directing function, and thereby 
save industry from the inevitable conse- 
quences of its particular motives and aims, 
yet leave those engaged in it, especially the 
smaller organizations, freer than an indus- 
trial government would permit. 

Critics assert that neither the Swope nor 
any other plan of industrial self-govern- 
ment recognizes the following essential 
principles : 

1. That genuine stability can be achieved 
only when investment and production are 
for social need and measured demand, with 
profits to the individual as a by-product, 
and not while investment and production 
are primarily for individual profits, with 

« satisfaction of social needs as a by-product ; 

2. That the standard of living should be 
raised through a varied and balanced in- 
crease of output, and not lowered through 
a restriction of output; 

3. That labor as a functional group must 
be recognized as participants in any stabil- 
ization scheme, and not merely as outsiders 
to be governed, insured and pensioned. 
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Motors Built-in to Valves 


PPLYING motors and control equipment to valves involves a 


variety of electrical design problems. Different types of motors 


are used on different kinds and sizes of valves. 


Most small valves 


use some form of shaded pole motor. Larger valves use squirrel cage 


motors. 


Most motor-driven valves are automatically controlled by 


relays. Very few electrically driven valve manufacturers make their 





OTORS used on such 
valves as that illus- 
trated at the right and be- 
low use motors ranging in 
size from 25 to 60 watts. 
These are shaded pole, squir- 
rel cage, single phase induc- 
tion motors, which are ap- 
plied to gear trains to ob- 
tain a shaft speed of one 
r.p.m. Each valve contains 
a special control switch 


|N this thrustor-oper- 

ated valve, a motor, 
controlling a hydraulic 
cylinder, applies pressure 
to the valve to open or 
close it. The thrustor, 
including the motor, is a 
self - contained power 
unit. It is readily ad- 
justable for fast or slow 
opening. No limit 
switches are necessary 


own motors or control equipment 


SMALL valve, con- 

trolled by a shaded 
pole motor developing 
about 0.004 hp. It is 
controlled by switches, 
thermostats, mercury 
contacts, etc. These 
shaded pole motors are 
now available with built- 
in gears for speed reduc- 
tion and for reversing 

service 





















ARGE valves (left) are 
usually driven by squirrel 
cage motors. This one is 
remotely controlled auto- 
matically. The valve shown 
below is driven by a univer- 
sal motor, and is controlled 
by a three-wire system. Con- 
trol may be either manual 
or automatic. The manufac- 
turer makes the control but 
not the motor 



















































HE manufacturer of this 

valve makes neither mo- 
tor nor control equipment. 
Motor and control are ob- 
tained from different man- 
ufacturers. The designer's 
problem is to combine the 
three elements: motor, 
control and valve into a 
well-balanced unit, which 
requires that the motor 
and control manufactur- 
ers work from the valve 
manufacturer's specifica- 
tions for this equipment 


HE manufacturer of this 

valve uses seven differ- 
ent sizes of motors, rated 
on a torque rather than on 
a horsepower basis. Small 
valves use universal mo- 
tors. Larger sizes use 
squirrel cage A.C. motors 
or D.C. motors. Control is 
from pushbuttons, relays 
or other automatic devices. 
This manufacturer makes 

control but not motors 


|_ARGE valves are usually 
equipped with auto- 
matic control devices for 
disconnecting the motor 
just a little short of the 
full-open position, and at 
a certain pre-determined 
torque resistance at the 
closed position. This is for 
the protection of both the 
motor and the valve. Mo- 
tor-driven valves are also 
usually provided with a 
hand wheel control 


EFT: Motor-driven butterfly 
valve operated by pyrometer 


controls. 


Motors used for this 


COMPACT valve de- 

sign in which part of 
the valve housing is de- 
signed to support the mo- 
tor and function as one 
of the motor’s end bells. 
The motor develops ap- 
proximately one-fortieth of 
a horsepower and is con- 
trolled automatically by 
thermostats, thermometer 
controllers or other auto- 
matic control devices. The 
valve manufacturer makes 
neither motor nor control 


service are squirrel cage induc- 
tion, varying in size from Yg to 3 
hp. The manufacturer makes 
neither motors nor control. Right: 
Vertical type motor geared direct 
to a large gear for speed reduc- 
tion. This is a universal motor and 
can be controlled in a variety 
of ways. The manufacturer makes 
neither the driving motor nor the 
control equipment 
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An Easy Way to Save $1,000 


OME seven or eight years ago the Union 
Switch & Signal Co. began using drive 
screws instead of the ordinary round head 
machine screws for attaching nameplates to 
small transformers. So satisfactory was 
this application that since that time it has 
been extended to miscellaneous assembly 
jobs on transformers, relays, rectifiers, etc. 
According to a report of A. C. Nielsen 
Co., engineers who made a survey on the 
subject, this switch company saved $66 a 
year simply by using these drive screws 
in attaching nameplates to small voltage 
transformers. 

Let us see in detail just how savings are 
effected. Another job consisted of attach- 
ing the perforated metal housing to a rec- 
tifier with two No. 6 by % in. self-tapping 
screws. 

The alternate method would involve tap- 
ping the’frame, driving No. 8-36-by-'4-in. 
machine screws. Springiness of the hous- 
ing made it difficult properly to center the 
machine screw in order to start it. The 
drive screws being self-centering are driven 
without trouble. 

With an estimated labor saving of five 
cents per unit and taking into account an 
additional cost of $0.00328 for the selt- 
tapping screws, the saving per assembly is 
of the order of four and one-half cents. 
The annual production of around 20,000 
units resulted in the saving of $934 per 
year. W. mT. 


Here’s a New Theory of Lubrication 


S an outcome of the work of the Lu- 

brication Engineering Committee of 
the American Society of Mechanical En- 
gineers, a new and startling theory of the 
mechanism of lubrication has been devel- 
oped. 

The practical importance of this theory 
lies in the fact that it proposes novel bases 
for the evaluation of the lubricating prop- 
erties of oils and greases, and incidentally 
offers an explanation for a number of 
matters that have been puzzling lubrication 
engineers in the past. 

Briefly, according to this theory, a layer 
of oil formed on the surface of the 
metal, the thickness and strength character- 
istics of this layer being determined by the 
character of the lubricant and of the metal. 
This layer, in turn, pumps oil up into the 
crevices of the metal under an enormous 
pressure. 


is 


In the course of contact with the bearing 
surfaces on the journal and the brasses 
(the same especially applies to ball and 
roller bearings as well as Kingsbury bear- 
ings), the free film plays no part as a 
means of separating the surfaces of the 
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the Day’s 


READY TO APPLY 


Four Liftable Ideas for Cutting Costs or Simplifying 
the Electrical Manufacturer 


Work of 








S\ 
He Doesn't Have to Stand on his Head 
A workman in the electrical manufacturing 
plant using this homemade barrel-tilter wastes 
no time in “diving for” parts way down at the 
bottom. And the device is easily made from 
standard materials which are readily available 
The cost is small in proportion to value 


metal. This is done by the newly discov- 
ered powerful adhering layers of lubri- 
cant, and when, in the course of opera- 
tion of the bearing, these are wiped off, 
they are immediately restored by the oil 
ejected under enormous pressure from the 
crevices in and under the metal surfaces. 
The remarkable circumstance is therefore 
established that any lubrication is essential- 
ly high-pressure lubrication. 


Bringing the Bottom of the Barrel to 
the Top! 


HIS idea for raising and tilting tote 

barrels to the operator’s level has been 
found very handy and a time and labor 
saver in an electrical instrument factory. 

The frame of this device is very easy to 
make, and the sheet metal section forms a 
trough for the pieces to run out upon. Since 
there is a base with a tongue section for 
the hook of the davit tackle (see illustra- 
tion above), the raising of the barrel to a 
horizontal position is an easy matter even 
though the barrel is filled with heavy ma- 
terial. 

This device is particularly useful for in- 
spectors where parts have to be individual- 
ly inspected and counted. C. H. W. 


Most Permanent Injuries Come from 
Power Presses 
POWER presses cause a higher percent- 
age of permanent injuries than any other 
type of machine, according to the State of 
New York Department of Labor. From 
this source comes the information that over 
50 per cent of the accidents on the power 
press, circular saw and jointer result in 
permanent partial disability. 

Both in the case of abrasive wheels and 
portable power tools, about a third of the 
accidents on these devices are of a per- 
manent nature. 

Perhaps the high rate of power press 
accidents is somewhat due to a rather wide- 
spread feeling that it is impossible to pro- 
vide a practical guard for the power press. 
And this leads to a letting down of effort 
in this direction—a situation which should 
not exist, for there are available satisfac- 
tory guards for most power press work. 


Ge EE. 5. 


Measuring a Hundredth of a Thous- 
andth of An Inch 


AX electric gage which measures 0.00001 

of an inch and then magnifies that 
infinitesimal dimension 10,000 times, so that 
the average workman may speedily and 
accurately read the result, has been de- 
veloped. 

To make such accurate measurements is 
usually slow and laborious work. By a 
method of speeding up measurements where 
production is great and the need of ac- 
curacy to minute proportions is impera- 
tive, costs of production would be reduced 
materially. That is what the electric gage 
does—first it measures and then instantane- 
ously it multiplies the measurement so that 
it can be read easily. 

A feature of the refrigerators manufac- 
tured by the General Electric Co. is that 
all moving parts are sealed in oil for all 
time. There must be negligible friction. 
There were numerous ways of getting ac- 
curacy of measurement, but way of 
getting both accuracy and speed—and: speed 
was an essential element from the produc- 
tion cost standpoint. The electric gage 
does the job now. 

In one process it is necessary to gage 
the crank-pin hole in pistons. The piston 
is placed over a spindle and rotated once, 
while the operator watches the pointer on 
a scale. Approximate limits beyond which 
the work is rejected are indicated, the “ac- 
cept” limit in this case covering 3 in. on 
the scale and representing 0.0003 in. on the 
work. The gage can pass hundreds of 
thousands of pistons with no renewal or 
refinishing of parts, whereas the usual pad- 
dle-type “go” and “no-go” gages formerly 
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used passed only 400 pistons before requir- 
ing refinishing. 

The new gage is suitable 
any type of measurement, with certain 
changes in the set-up. It may be used to 
measure outside dimensions of wrist-pins, 
the inside dimensions of cylinders, and the 
thickness of flat materials such as sheet 
steel or paper. One interesting applica- 
tion in the General Electric refrigeration 
department is a set-up to measure the dis- 
tance between the center lines of two holes 
in the main frame of a motor, to deter- 
mine the parallelism of their center lines. 

The gage consists essentially of a con- 
tact point supported to move through a 
limited distance in the direction of meas- 
urement, 0.0005 in. This movement 
causes a pointer to travel 5 in. over the 
indicating instrument. The 
10,000-times magnification of movement is 
obtained by unbalancing a bridge circuit of 
four inductances. A 500-cycle alternator 
supplies power to a small transformer 
which, in turn, supplies power to the four 
inductances. Two of these are small coils 
in the electric gage head, which is about 
5 x 2% x 1% in. in size. The inductance 
of these is varied by the movement of 
a pivoted lever armature, one end 
of which moves between the coils as the 
contact point on the other end conforms 
to the surface of the piece being measured. 
The contact point is in the gage spindle, 
which is made to fit the work. The other 
two inductances of the bridge, together 
with the transformer and indicating instru- 
ment, are mounted in an indicating unit, 
12 x 12 x 12 in. in dimensions, which is 
placed in easy view of the operator. 


for almost 


Say, 


scale of an 


steel 


The contact point which explores the 
piece is a diamond. The contact pressures 
are sufficiently low so that the material 
being gaged will not be scratched. 

The gage is calibrated in place simply by 
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adjusting the distance between two small 
coils in the gage head so as to bring the 
pointer on the scale as desired. This is 
done with suitable master ring gages of 
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A ten-thousandth inch vari- 
ation in the size of a piece 
flips the po a whole 


nter 


inch on the dial of the 
meter. What this electri 
gage really does is first tc 


measure and then to mult 


ply the measurement so that 


it can be read easily. How 

it works is explained by the 

accompanying text and b 
> ab ve 










variety of uses that 














the minimum and maximum limits. In 
applying the gage to the innumerable va- 
rieties of parts in present-day production, 
the indicating unit, gage head and power 
supply are similar for practically all ap- 
plications. The spindle and the mounting 
of the gage head vary with the application. 

G =. & 


A Homemade Shear Having Wide 
Application 


N a certain operation in the produc- 

tion of parts made from brass in 
long coils, it is necessary to cut out sec- 
tions of the strips. We used hand snips 
for this operation for a long while. It 
became necessary lately to speed up this 
cutting time so a shear was designed which 
would cut a strip of 22-gage brass about 
12 in. wide in one stroke. 

This shear consists of a pair of blades 
pivoted at “E.” (See illustration below. ) 
The metal’ is placed over the lower blade. 
and the top blade is brought down until 
the link “A” will hook under lever arm 
“B.” The foot pedal is then depressed 
and the metal cut. The leverage is de- 
signed, through lever arms “C” and “B,” 
so that the pressure necessary to make a 
cut is about the same whether the cut 
is near the pivot or away from it. This 
enabled us to use straight-edged blades 


A New England Electrical Manufacturer Worked This One Out 
This was designed for cutting pieces out of strip brass, but it was found to have such a 


several were made for use in other departments 
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Buy today for tomorrow’s standards of performance 


A man should look ahead, when buying a thing so nearly permanent as 
an electric motor. Many men do, because New Departure Ball Bearings 
are being specified more and more. And here are a few advantages 
gained by their foresight: Leakless housings which prevent oil-soaked 
windings and oil-spattered materials. Greater cleanliness and compact- 
ness. Protection against early obsolescence. Bearings that run as well 
in one position as another because they have high capacity for thrust 
and radial loads. Anda sharp reduction in maintenance costs due to the 
fact that New Departures never need mechanical attention. What about 


lubrication? Once-a-year is sufficient, and there is a saving. Be foresighted. 


NEW DEPARTURE 
BALL BEARINGS : 


THE NEW DEPARTURE MANUFACTURING CO., BRISTOL, CONNECTICUT 














































































































































































































































































































The link “A” 
is necessary if the shear is to be open sided 
but prevents the cutting of metal wider than 
14 in. 

The upright stand is made from two 8- 
in. channels which are held apart by plates 


which were easier to grind. 





“G.” These are welded to the 
The two plates “G” have slots 
in them for the foot pedal. <A spring re- 
turns the foot pedal to the starting posi- 
tion. Plate “H” forms the base and is 


welded to the bottom of the channels “J” 


“F” and 
channels. 


Facts, Figures and Trends 





and plates “G,” as shown in the illustration. 
This arrangement makes a simple, light, 
yet strong shear. It has proved itself so 
handy around our plant that we have made 
several of them for use in other depart- 
ments. R.A. P. 














Vast Market for Copper 


Forecasting a 40 per cent’ gain for 1932 
in the amount of copper used by the new- 
born air conditioning industry, a consump- 
tion of 3,500,000 pounds of the red metal 
for the current year has just been esti- 
mated by the Copper and Brass Research 
Association. Should summer cooling and 
winter humidification of residential quar- 
ters reach the degree of public acceptance 
freely predicted to occur within the next 
five to ten years by leading industrialists 
and conditioning experts, the Association 
looks to an annual market conservatively 
estimated at from 35,000,000 to 45,000,000 
pounds of copper. 


Our Ten-Year Sales History 


The accompanying chart shows the trend 
in the production of electrical merchan- 
dise (machinery, apparatus and supplies) 
during the ten years beginning with 1922 
and ending with 1931. Whereas, increased 
sales were recorded for refrigerators, 
clocks and incandescent lamps for residen- 
tial use, the recession in the demand for 
other classes of electrical supplies brought 
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1999 


the year 


the output for the year 22.8 per cent below 
the level of 1930. 

According to R. G. Dun & Co. the elec- 
trical manufacturers suffered a greater loss 
in 1931 than any of the other branches of 
the electrical industry. As many plants had 
failed to curtail output in 1930, the heavy 
carry-over stocks made it necessary to re- 
duce operating schedules sharply during 
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1931. The decrease in the volume of pro- 
duction was largely in electric cookers, 
heaters, radiators, ironing machines, toast- 
ers, battery cells and incandescent lamps 
for industrial use. The greatest decline was 
recorded in the sales of heavy equipment. 





6,000 


Foot candies (Sunlight) 


How Sunlight Varies 


The accompanying curve shows how the 
intensity of sunlight varies throughout the 
year. It is greatest the latter part of May 
and the smallest throughout the month of 
December. From July to December is the 
buying time for lighting equipment. 


Surveys Retail Sale of Electrical 
Appliances 


In the distribution of all household elec- 
trical appliances by retail outlets, a recently 
concluded survey reported in Printers’ Ink 
shows that utilities account for 32 per cent 
of sales, department stores 24 per cent, elec- 
trical specialty stores 10.2 per cent, furni- 
ture stores 9.9 per cent, electrical contrac- 
tors 8.6 per cent, and manufacturers’ 
branches 6 per cent. 

\ study of the outlets with respect to the 
sale of table appliances only, shows an in- 
teresting variation in comparison with the 
sale of all appliances. In table appliances, 
department store distribution represents 30 
per cent, utilities 18 per cent, electrical 
specialty 18 per cent, electrical contractors 
16 per cent, furniture stores 5 per cent and 
mail order 4.4 per cent. 

The survey was conducted by Kenneth 
Dameron of the electrical merchandising 
joint committee of the National Retail Dry 
Goods Association. It is reported that util- 
ities and manufacturers’ branches were im- 
portant in products requiring pioneering 
and high promotional costs. These products 
are invariably the heavy load building ap- 
pliances. Apparently, typical retail institu- 
tions are reluctant to engage in the work of 
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pioneer merchandising and wait for the 
bigger fellows to do this work. 

Hardware stores, it is stated, are appar- 
ently not taking advantage of market op- 
portunities, even in States and cities where 
utilities have ceased to merchandise. This 
is believed to be due to lack of capital and 
inability to finance consumers. In certain 
areas, wholesale distributors have worked 
out plans whereby they finance the retail 
customers of hardware stores. Mail order 
house retail branches are engaging in ac- 
tive promotion especially in lower price 
products. Leased sections superimposed 
upon retail outlets are reported to be on 
the increase, as the result of an attitude of 
caution and experiment on the part of many 
dealers in the field. 


Phonograph Still Popular 


That the effect of radio broadcasting on 
the phonograph industry may not have 
been as serious as is generally believed, in 
Great Britain at least, is indicated in a re- 
cent report from London which says that 
almost 1,000,000 phonograph records were 
purchased in the British Isles each week 
during the last twelve months. 





Electrification Report Issued 


of 
throughout the world is covered exhaus- 
tively in the latest report of the railway 


Electrification steam railways 


electrification committee of the National 
Electric Light Association. This report is 
the fifth the committee has issued since a 
detailed study of steam railroad electrifica- 
tion was begun in 1926. 


Length of Railroad Track Electrified 


Miles 





Miles 
Miles Main All 

Country Route Track Tracks 
United States ...... 2,055 3,597 4911 
Switzerland ........ 1542 2105 2929 
OO ie ost ela 1079 1,620 2218 
POM occ Raavees 1046 1,736 2,234 
GINRIRE. 3 oo.es kc oe 972 1647 2373 
Te, a ee 726 791 1 039 
PN ei oe Fe wuts 564 794 927 
Great Britain 474 1,122 1,234 
ANN GS Da acd esas 369 560 650 
PUMIEANNA os <a cn cas 26) 568 701 
TOE Ba org oa 251 212 319 
ae ae ee 248 44) 569 
i Ee eee 222 455 689 
| A ee 208 242 36 
World total..... 11,318 17,728 23,567 
Electrical Manufacturing, July, 1932 
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RDER-TO-ORDER 


. . In the course of a visit to our mill last month, a fabricator 


of Phosphor Bronze informed us that instead of maintain- 
ing more than one source of supply, his plant would 
henceforth use RIVERSIDE Phosphor Bronze exclusively. 


Wi 





i 


This change in policy was prompted by the fact that, after 
a long period of close checking, the uniformity of 
RIVERSIDE Phosphor Bronze in all the specified physi- 
cal, chemical and metallurgical characteristics measured 
up to a distinctly higher standard. 


The exceptionally high degree of order-to-order uniform- 
- ity by which RIVERSIDE Phosphor Bronze can be dis- 
PUR CHAE Capen, tinguished from ordinary commercial grades, is the 

natural result of specialization. This implies a thorough 


| ee understanding of (a) the development of alloys best 


PURTHMAKE CARKcA 
T7MRCe « Bre 
suited to specific requirements and (b) how to maintain 
Cn in all successive shipments the precise alloy, temper, grain 


structure and gauge tolerances originally approved by the 
PURCHASE ORDER fabricator. 
>. 


















TABGEN ELECTRICAL MANUFACTURING © 
BOSTON MASS 
PURCHASE ORDER 
_were 


This Company has specialized in the production of Phos- 
phor Bronze since 1897. Our booklet RIVERSIDE 
PHOSPHOR BRONZE contains detailed information re- 
garding the services we render to consumers of this metal; 
it is yours for the asking. 
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More Cars Than Radios 


The adjoining graph points out that, al- 
though radio sets are owned by 12,078,345, 
or 40.3 per cent of the families in the 
United States, distribution will have to be 
carried further before the 
number of radios will exceed the number 


considerably 
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1930 AUTOMOBILE REGISTRATIONS 
COMPARED TO NUMBER OF 
FAMILIES OWNING RADIO SETS 
BY STATES 


ES AUTOMOBILES 
Gam RADIOS 


CHART PREPARED BY THE 
RESEARCH DEPARTMENT 
DORRANCE, SULLIVAN & CO., INC. 


eee TTT 


000,000 4,300,000 2,000,000 


of automobiles in daily use. New York is 
the only state in which the number of fam- 
ilies owning radio sets closely approximates 
the number of automobile registrations. 

In New Jersey 63.3 per cent of the fam- 
ilies own radio sets. New York is second 
with 57.8 per cent, and Massachusetts is 
third wfith 57.6 per cent. Automobile fig- 
ures are for December 31, 1930; radio fig- 
ures are from the 1930 census. 


Manufacturers Standardize 
‘Spaghetti’ Sizes 


The confusion which has existed for the 
past few years in connection with the des- 
ignation of sizes of varnished cambric tub 
ing and saturated sleeving has been elimi 
nated. 
ucts have cooperated to the extent that they 
have adopted a uniform list of standard 
These standard sizes have been ar- 
rived at with the idea of designating the 
inside diameter of the tubing or sleeving 
to correspond to the size 
The use of these standard 
sizes will simplify the specifying and or- 
dering of material, and it is hoped that en- 
gineers will adopt this new code in draw 
ing up their specifications. 


The manufacturers of these prod 


Sizes. 


of the bare wire 
to be covered. 


When varnished tubing was originally 
introduced on the market, it was sold by 
what known as the 
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was then “French 


which took as its basis of measure- 
ment of size the outside diameter of the 
tubing. This designation was impractical 
and has been to a large extent discontinued. 
Then the various manufacturers, when cat- 
aloging their products, assigned arbitrary 
numbers to the various sizes based on in- 
However, none of the num- 
one manufacturer corre- 
that of another manufactur- 
er; for example, the sleeving or tubing 
which would be used to insulate No.7 B & 
S wire was designated by one manufacturer 
as their No. 16, by another as No. 15, and 
by still another as No. 7. 


New Standard Sizes 


Scale,” 


side diameter. 
bers given by 


sponded to 


of Varnished 
Tubing or 


To Fit 
OverB&S 
Bare Wire 


Approximate 
Inside 
Diameter 


Saturated Sleeving 


No. No. Inches Inches 


> 


4? 
22 
) 


yr) 


é £U - UDz IS4 

Note: Tubing or sleeving may be sup- 
plied for sizes larger or smaller than those 
listed in the above table of standard sizes. 
Sizes larger than No. 0 shall be measured 
in fractions of an inch. Sizes smaller than 
No. 20 shall be approximately .002 inch 
larger than the Standard B & S Gauge 
\Vire it is intended to cover. 


History of Radio Exports... ... 


1922 


1923_ 1986 


These new standard sizes have already 
been made effective, and it is recommended 
that purchasers refer to these sizes as “New 
Standard Sizes” when ordering. 


Railroads Electrified 4,911 Miles of 
Track 


A world-wide survey of the electrilica- 
tion of steam railroads has just been com- 
pleted by a committee of the National 
Electric Light Association under the lead- 
ership of Britton I. Budd of Chicago, pres- 
ident of the Public Service Company of 
Northern Illinois. 

The tendency in the United States, the 
report shows, is for electrification to over- 
come operating obstacles, such as tunnels 
and mountains. 

The committee finds that with 4911 miles 
of track electrified, the United States leads 
the world. Twenty-one American rail- 
roads have electrified part of their tracks. 
Some roads have electrified only a few 
miles of tunnel, while others, like the Chi- 
cago, Milwaukee, St. Paul and Pacific and 
the New York, New Haven and Hartford 
Railroads, have electrified hundreds 
miles. 


of 


Radio Replacement Market 


Estimated 


figure of four years as the 
average life of radios, a survey recently 
published by a financial rating company 
on the radio industry estimates that 1932 
will see a demand for 3,000,000 radio sets 
for replacement. The survey also indicated 
that 1931 maintained an average of 250,- 
000 receiving sets a month. The number 
of sets in use on January 1, 1932, was 
estimated at 16,026,620. Another trade es- 
timate places this figure at 16,679,253 sets 
as of April 1, 1932. 


Using the 


1925 1996 








Radio Recewing Sets 
Radio Receiving Set Access--% 
Radio Receivin 
Radio Receiving Tubes. 

Radio Transmitting Sets and Parts 
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TESTS AT “A° 
500 K.C. ; 


1500 K.C. 


COIL SAMPLE 
“A” Cross Impregnated and Lacquered 
““B”’ Cross Impregnated 218 ; 
“Cc” A generally accepted standard product 215 were conducted 
“D” A ceramic product, unglazed 
“X"’ See Text 


TESTS AT ye 


Electrical Manufacturing 


Amy, ACEVES & KING, INC. 
CONSULTING ENGINEERS 


NEW YORK 


HIGH FREQUENCY MEASUREMENTS OF INDUCTANCES 
WOUND ON PAPER TUBES AND TUBES OF OTHER COMPOSITIONS 
RENDERED TO THE CROSS PAPER PRODUCTS CORPORATION 


General 


This report refers to high frequency measurements made on four sample 
radio frequency coils. These coils were wound on four tubes supplied to us 
by Mr. L. C. Tienken of the Cross Paper Products Corporation, with his re- 
quest to determine the ratio of reactance to resistance, i.e., the “Q” for the 
various samples at 1500 and 500 kilocycles, first, under average room con- 
ditions of temperature and humidity and, second, at 95°F. and 90% relative 
humidity. These tests were conducted on the verbal authority of Mr. Tienken 
to Mr. Amy on June 8, 1932. 


Methods and Results of Tests 


Each sample tube was wound with 125 turns of No. 30 B&S gauge enameled 
copper wire, closely wound in a single layer. Each sample tube measured 1” 
outside diameter and 3” in length. 

After the inductance was measured for each coil, the effective resistance 
was determined by two different methods. First, by means of a Wheatstone 
bridge; then, by the resonance method using an electronic voltmeter. 

The four sample tubes submitted by the Cross Paper Products Corporation 
were labeled “A,” “B,” “C” and “D,” respectively. A fifth sample marked 
“X” was an ordinary radio frequency coil purchased by us for comparison 
purposes in the open market of New York City, commonly used in the av- 
erage low-priced radio set. The value of the inductance of each of the sam- 
ple coils is indicated in the attached table. 

The effective resistance of “‘Q” for the various samples at 500 and 1500 
kilocycles under the various conditions of temperature and humidity are 
indicated on the attached table. 


Conclusions 

It will be noted that the effective resistance in the case of samples “A,” 
“B” and “C” does not go up as rapidly as the reactance with the frequency 
which makes the value of “Q” greater at 1500 kilocycles than at 500 kilo- 
cycles. It is also noted that sample ‘‘A’’ has the highest “‘Q” or efficiency 
among the samples submitted at 500 kilocycles, both at room temperature 
and at the higher temperature and humidity conditions. At 1500 kilocycles 
sample “‘C” is about the same as sample “A.” Sample “X” has the lowest 
“Q” or efficiency under all conditions of frequency and temperature. 


Approved by | 
AY. | 
. ® } 


Test Completed: June 10, 1932. 
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CROSS PAPER 


Electrical Products Division 


2595 Third Avenue, New York, N. Y. 


Sample Effective Resistance Ratio of Reactance to Resistance of 90% for a period 
in Ohms — of 6 hours. During 
at68F. at 95 F. at 68 F. at 95 F. this test at the high 
humidity and _ tem- 
8.0 9.3 94 81 perature conditions, 
8.2 9.8 92 77 it was found that the 
8.4 10.0 89 75 “Q” of samples “A” 
8.4 10.6 89 71 and “B” remained 
11.2 12.4 79 71 more uniform, while 
the “Q” for sample 
ckgete 13.2 17.2 144 110 “C” decreased after 
veskws 13.3 17.3 143 110 one hour’s subjection 
a Akela 13.0 16.0 144 110 and dropped slightly 
12.7 20.2 144 95 more at the of 

29.5 35.0 76 64 6 hours. 
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Let Us Quote 
for Economy 


We designed Cross Coil-O-Forms 
with one purpose in mind— 
economy without loss of effi- 
ciency. Our aim was to produce 
a form that would stand up 
beside the best materials ob- 
tainable—and would cost con- 
siderably less. Actual tests have 
proven that this aim has been 
achieved. 

For lack of a better term, we 
call these “paper” tubes. In 
reality they are far superior to 
the popular conception of a 
paper product. Made of high 
dielectric material, each form is 
rigid and precise. The absence 
of deleterious chemicals and 
acids in the production of these 
tubes makes them especially 
adaptable for electrical require- 


ments. 


For less exacting demands, we 
make lower priced grades of 
forms that are suitable for 


erdinary applications. 


PRODUCTS CORPORATION 









































































































































































































































































































What Is It Made of ? 


A Television Camera 








6—22'2-volt blocks 
teries 
4—UX sockets 
4—UY sockets 
1—Neon lamp 
1—Photo cell 
1—No. 45 radio tube 
1—No. 10 radio tube 





1—No. 50 radio tube 
1—No. 27 radio tube 
1—No. 80 radio tube 


HIS magazine is indebted to Jenkins Television 

Corp. for the illustration and table of parts on 
this page. The equipment illustrated is a portable 
camera used in television studios. 


1—1200 rpm. 1/3 hp. 
1—Auto starting motor 
1—Eight-volt storage battery 
1—Four-volt storage battery 
10—45-volt blocks “B’’ batteries 


3—No. 24 radio tubes 


10—1 mfd. 400-volt condensers 
6—50,000 ohm resistors 







It is the tele- 
vision “mike” 


Table of Parts 


6—1 mfd. 2000-volt condensers 
3—75,000 ohm resistors 
3—250,000 ohm resistors 





motor 


1—110 volt single pole wall 
switch 

“B” bat- 1—220 volt double pole wall 
switch 


3—4 mfd. 600-volt condensers 
2—60 Hy. filter chokes 
200 feet rubber covered wire 
2—Seven conductor cable plugs 
30 feet shielded copper braid 
wire 
1—Power transformer 600 volts 
either side of center tap 
2—0-5 milli-amp. meters 
1—0-10 milli-amp. meter 
1—0-25 milli-amp. meter 
1—0-100 milli-amp. meter 
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Not for Profit Alone 


The day is past, said Owen D. Young 
recently, when the head of a large corpo- 
ration is solely concerned in making as 
much money as possible for the stock- 


holders at the expense of the workers and 
Today a corporation is trustee 
the 


the public. 
for the interests of the investors, 
workers and the public alike. 


Sprague Honored 


On the night of 
July 25, 1932, there 
will be held in the 
Engineering Socie- 
ties Auditorium in 
New York a meet- 
ing of appreciation 
and tribute to Frank 
J. Sprague, veteran 
electrical engineer 
and scientist. 

Mr. Sprague, one 


time assistant to 

Thomas A. Edison, 

is known as the 

father of electric FRANK J. SPRAGUE 
4-4 





traction. He organized the Sprague Elec- 
tric Railway and Motor Co. in 1884. In 
1887 he obtained the contract for the elec- 
trification of the Richmond Railways. This 
was followed by contracts for the electrifi- 
cation of 110 other railways. 

He was awarded the gold medal of the 
Paris Electrical Exhibition in 1889, the 
grand prize of the St. Louis Exhibition in 
1905, the Edison medal of A. I. E. E. in 
1910, the Elliot Cresson medal of the 
Franklin Institute, the Franklin medal of 
the Franklin Institute in 1921 and became an 
honorary member of A. I. E. E. in 1932. 


Camp Co-operation XII on Shipboard 


Final arrangements have been made with 
the steamship company for the accommo- 
dation of conferees at Camp Co-operatior 
XII aboard the steamer Pan America, sail- 
ing from New York Aug. 3 for Bermuda. 
The steamer will leave New York at 2 
P. M. Wednesday, Aug. 3, returning to 
New York at 9 A. M. Monday, Aug. 8. 
During the stay at Bermuda a day’s trip 
around the island to St. George and stop- 
ping at Crystal Cave is planned. 








Figures Prove Radio Ring Fans Heard 


The Sharkey-Schmeling bout caused so 
many persons to sit up and listen to the 
radio report of the fight that the consump- 
tion of electrical current in Greater New 
York amounted to 260,000 kilowatt-hours 
more than on the previous night, accord- 
ing to the load curve of the New York 
Edison and other local companies. 

This is equivalent to 5,200,000 fifty-watt 
lamps being burned for one hour. The 
peak above the preceding night came at 
11 p.m., and was 102,000 kilowatts, which 
is equivalent to 130,000 horsepower in ex- 
cess of the night before being used at that 
instant. 

When Sharkey and Schmeling fought 
in June, 1930, the excess peak was 46,900 
kilowatts and the consumption 112,000 
kilowatt-hours over the preceding night. 


Refrigerators Going Strong 


Increased sales of electric refrigerators 
are reported by three companies, Copeland 
Norge and Kelvinator. Copeland finds 
warm weather greatly stimulating sales. 
Norge reports that sales during the month 
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This RELAY 






Two pole, single throw, normally 
open relay, for use on alternating 
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Its movement and large area silver-to-silver 
contacts are reasons why Ward Leonard 
contacts stay bright, don’t pit or stick, and 
therefore avoid sluggish control. 
Ward Leonard Relays may be enclosed and 
mounted in any way to suit the require- 
ments of the user. Flash-proof, moisture- 
proof types can be furnished with vacuum 
rd W contacts. The Ward Leonard policy of 
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of May were 111 per cent of the sales of 
the corresponding month in 1931. Sales 
for the first quarter of 1932 were 241 per 
cent of those for the corresponding period 
in 1931. Kelvinator reports unit shipments 
for May 17 per cent greater than for May 
of 1931. 


Award Radio City Contract 


Contracts for complete stage lighting 
equipment and special lighting devices for 
two theatres now under construction in 
Rockefeller Center, New York, have re- 
cently been awarded to Kliegl Bros. Uni- 
versal Electric Stage Lighting Co., Inc. 
Most of the lighting equipment for these 
more-than-modern structures has _ been 
specially designed by Kliegl Bros., and in 
concept are said to be far in advance of 
anything of the like produced up to the 
present time. 


Leather Belting Sold by Thickness 


HE American Leather Belting Associa- 

tion has decided that for the greater pro- 
tection of the consumers of leather belting, 
it should establish and sell this commodity 
by specifications of thickness instead of 
weight, thereby discarding the old weight 
terminology of per square foot” 
which may be varied by the mere addition 
of weighting materials to the leather, and 
does not necessarily always represent a 
differential in transmission values. This 
decision was reached after the association 
had canvassed all members of belting 
throughout the country, with the result that 
81 replies were received, all voting for 
the change. Therefore, the movement can 
be considered as having the endorsement 
of the entire industry. 

This is an interesting and progressive 
move for the purpose of establishing 
higher standards for a product that has 
been sold by weight for many years. In- 


“ounces 


asmuch as leather belting prices are based 
on thickness, the simplicity and common 
sense of this change has met with the in- 
stant approval of both manufacturers and 
users of leather belting. It simplifies and 
makes comparatively easy the checking of 
each piece of belting to see if the average 
thickness is as ordered. 

The thickness specifications now in ef- 
fect for first quality leather belting are as 
follows: 

10/64” to 12/64” 
12/64” to 14/64” 
Light double 15/64” to 17/64” 
Medium double . 18/64” to 20/64” 
I leavy | eae 21/64” to 23/64” 


1. All thicknesses in this table are aver- 
age thicknesses in inches, and should 
be determined by measuring 20 coils 
and dividing this value by the number 
of coils measured. In rolls of belting 
containing less than 20 coils, the av- 
erage thickness should be determined 
by measuring one-half of the total 
number of coils and dividing this value 
by the number of coils measured. 


Medium single 
Heavy single 


. The classification of “Light Single” 
has been eliminated: entirely. 
. Uniformity: No point in either single 
or double belting shall be more than 
2/64 in. thicker or more than 2/64 in. 
thinner than the average thickness. 
. The second and third quality brands 
of each manufacturer bear the same 
relative thickness to the manufactur- 
er’s first quality grades as they did in 
the past under the old ounces per 
square foot specification. 

These thicknesses are now in effect and 
should be used by all buyers of belting 
in wording their orders. Every order for 
single or double should specify the thick- 
ness on the order. If just the words 
“light,” “medium” or “heavy” appear on 
the order, these words now mean the 
thickness as per the above table and not 
the weight as formerly. 


Might Revolutionize Electrical Construction............ 


or, wn } 
itically provides duct for 
electrical wiring. The floor 
made of cellular steel 
ts, and is said to make 


yssible to construct a 


PC 


1 the hall 
stem can easily be 


| 


with other forms 


wiring 
Wit ing 


A Washing for a Coin 


Here's a way to use reconditioned 
or repossessed clothes washer: 
Put ‘em in apartment houses and 
put a pre-pay 

Maytag finds it works 


meter on them 


Automatic Fire Hero 


An automatic fire hero was viewed on 
May 9 by delegates at the annual conven- 
tion of the National Fire Protective As- 
sociation. The hero is a system of appa- 
ratus which plays the part of the man 
who keeps cool and knows just what to 
do in an emergency. 

The system serves as a fire alarm that 
avoids alarming anybody. It automatically 
detects a fire and then forces the fire to 
announce itself in a human voice which 
calmly warns people, instructs them to 
leave the building and starts a band play- 
ing to help them march out quietly. It 
was developed by engineers of the Western 
Electric Co. working in conjunction with 
the Garrison fire detecting system. 


25,000,000 Jobless Abroad 


Germany lists 6,000,000 unemployed. 
England is second with 2,500,000. France 
has only 300,000. In all Europe, Dr. Julius 
Klein, Assistant Secretary of Commerce, 
estimates there are 25,000,000 unemployed. 

The importance of these figures to 
American industry may be seen from the 
fact that nearly half of our exports are 
to Europe. Despite the labor situation 
abroad, states Dr. Klein, American exports 
still lead those of the rest of the world, 
and provide directly for 1,450,000 
American workers, and probably as many 
more indirectly. 


je »bs 
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Whether you 
use cords... 


or cord sets... 


ANACONDA can supply 


... Not only Cords and Cord Sets, ‘s 
but Magnet Wire... Coils... W T th d d bl 
7 

Rubber-covered Wire... Heavy- you 1 epen a Cc ma 
Duty Portable Cord... ABC Armored Cable 
..-Annunciator Wire and Cable... Antenna e e 
Wire...Slow Burning Wire... Fixture Wire t ] th k d th t h ] 
...Lead Covered Wire... Mining Machine efila 9 Cc in a C S 
Cable... Heater Cords... Automobile Loom 
... Thermostat Wire...Seamless Copper 


Connectors ...and enough others to tot your product make good. 


81 in all. Name the wires and cables that 
@flectrical 
S gk ords 
Uj —— 
P< 
CC sl sy 
(« 


you use... we make them. 


ARRY “@ 
THis LABEL “ 
UNDERWRITERS} 


LABORATORIES 
INSP. CORD 


Anacon pA 


from mine to consumer 
! ‘ 


ANACONDA WIRE & CABLE COMPANY 


GENERAL OFFICES: 25 BROADWAY, NEW YORK 
CHICAGO OFFICE: 20 NORTH WACKER DRIVE 
Sales Offices in Principal Cities 







































































































































































































































































































































































Merely Signing a Check 
Prize checks of $7,500, $3,50 
and $1,500 f 


Electric Co 
contest were 


nch ste 
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Looks to Research 


Industrial research is leading the way 
to recovery from the depression and to 
ultimate prosperity, Broderick Haskell, Jr., 
of the Guaranty Co., said recently. 

“One has only to take stock of the new 
industries that have come upon the horizon 
since we were in the depth of the last de- 
pression,” he said, “to realize what an im- 
portant contribution successful research 
can make toward prosperity.” 





Gold Medal to Fortescue 


Dr. Charles Le Geyt Fortescue, consult- 
ing transmission engineer for Westing- 
house, received the Elliott Cresson gold 
medal from the Franklin Institute of Phil- 
adelphia on May 18. This presentation 
was prompted by Doctor Fortescue’s suc- 
cessful development of the “method of 
symmetrical coordinates applied to the so- 
lution of polyphase networks.” 


Employes Sales Reach $1,500,000 


Sales totaling $1,503,268 in May are re- 
ported as the result of the first 30 days of 
the Westinghouse May-June employe sales 
campaign. This industrial group, organ- 
ized into a commercial army, developed 
35,607 sales, mostly of domestic appliances ; 
more than their pledge of one sale per in- 
dividual. 


48 


What's Happening in Air Conditioning 


IR conditioning is being hailed as the ‘next big 


industry."’ Many believe it is the industry that 
will pull us back to prosperity again. There is indeed 
a lot of activity in this field. Hardly a day passes that 
something new does not happen or that some new 
piece of air-conditioning equipment is not put on the 


American Blower Offers Unit 


Sirocco is the name given to an air-con- 
ditioning introduced recently by the Amer- 
ican Blower Corp. This unit is intended 
principally for stores, shops and offices. 
The ice companies are supporting this prod- 
uct because it utilizes ice water for motive 
power. It is one of several units recently 
introduced which make use of ice. 


Cool Air by Airplane 


G. H. Jackson, high-flying executive of 
the Modine Manufacturing Co., Racine, 
Wis., has been recently dropping down out 
of the sky in city after city south of the 
Mason-Dixon line with a demonstration 
Modine portable room cooling unit. This 
new unit is known as Ice-Fan. 

Flyer Jackson has had great success in 
establishing local news interest in the new 
unit known as Ice-Fan. At each town he is 
met by representatives of all the local ice 
companies and by civic officials and the 
local press. Lifting his passenger (the Ice- 
Fan) from the plane, he charges it with 
ice at the flying field office, plugs the elec- 
tric connection in the nearest electric out- 
let, and the unit proceeds to blow a cool 
breath over the audience. Factory repre- 
sentatives, who have undertaken all pre- 
liminary arrangements, then take care of 
the order-taking. 


Air-Conditioning Exhibit 


The first cooperative air-conditioning ex- 
hibit in the United States is being installed 
by the Union Electric Light & Power Co., 
to convince the public that air conditioning 
is meant for the home, just as much as for 


market. It is an industry that bears close watching 








the office or theater. Among those who will 
exhibit are: Carrier-York Corp., Frigid- 
aire Corp., Ilg Ventilating Co., York Ice 
Machinery Co., American Blower Co., 
American Furnace Co., American Air Fil- 
ter Co., Trane Co., Kool Air-Maker Corp. 
and Standard Engineering Co. 


“Time” Reviews “Next Big Industry” 


In a recent issue of the magazine Time, 
the status of the air conditioning industry 
is summed up partially as follows: 

This “next big industry” expects a bil- 
lion-dollar market within five years. The 
widest market will be in small theaters, 
stores, offices and homes. 

The manufacture of air conditions, hu- 
midifiers and coolers entrains a number 
of industries: Motors, fans, sheet metal, 
ice, pipes, radiators, silica gel, plumbing, 
gas, electricity. Several concerns have al- 
ready assumed leadership in the industry: 
Carrier Engineering Corp., Newark, N. J.; 
Lewis Corp., Minneapolis ; Doherty-Brehm, 
Chicago; A. C. Gilbert (toy maker), New 
Haven; Frigidaire Corp., Dayton. 

At first the construction and _installa- 
tion of air conditioners was an expensive 
engineering feat indulged in by cinema pal- 
aces, zoos, the U. S. Senate. Department 
stores quickly discerned an inducement to 
summer trade. Big department store in- 
stallations include Hudson’s in Detroit; 
Kern’s, also in Detroit; Abbott's, Tulsa; 
Ayre’s, Indianapolis; 
Macy’s, Manhattan. 

Baltimore and Ohio R. R. filters, washes 
and cools air in trains between Manhattan 
and Washington. The Santa-Fe has its 
trans-continental express diners air-condi- 
tioned. Pennsylvania has conditioned din- 
ing cars in service. 


Filene’s, Boston; 


New Conditioning Unit for Railroad Cars................................ 





R. FRANK CONRAD, 
Assistant Chief Engi 
neer of the Westinghous« 
Company, internationally 
known for his pioneering 
work in radio broadcasting, 


America’s newest. in 
dustry — air conditioning 
He is shown here inspect- 
ing a new power unit f 
conditioning railroad cars 











S now turning his attention 
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Sou ON A BASIS OF 


PERFORMANCE 


Every engineer knows that the only sensible selection of elec- 
trical steel is on the basis of performance. And that is how 
Sil-con is sold—on guaranteed electrical performance—high 
permeability—low core loss—high dielectric scale. 


It will be to your advantage to investigate the possibilities of 
this material—to find out what it can do to increase the efficien- 
cy of the products for which you are responsible. You will be 
interested, too, in the effects it will have on your costs. Its uni- 
form temper and improved punching qualities mean greater pro- 
duction from dies. Its freedom from loose scale means cleaner 
assembly and lower handling costs. Its uniformity in size and 
gauge simplify production and result in less scrap loss. 


Sil-con is made in seven grades of sheets and five of strip— 
a grade, a size and a gauge to fit every design requirement. 


Additional data on request. And don’t hesitate to take ad- 
vantage of the consultant service which is offered in the interest 
of bettering the performance of your products. 


REPUBLIC STEEL CORPORATION 


GENERAL OFFICES =Re="” YOUNGSTOWN, OHIO 


REPUBLIC 
SIL-«CON 


a 


PERFECTED ELECTRICAL 
STEELS...SHEET AND STRIP 








Small-Shop Study 


Management of small shops engaged in 
special manufacture, generally designated 
as job shops, is to be given intensive study 
by the Management Division of the Ameri- 
can Society of Mechanical Engineers. 
Under the chairmanship of H. O. Mercier 
a special committee will analyze the pro- 
duction, control and management schemes 
applicable to small shop organizations. 

































































Electric Lights Give Apples 
Rosy Cheeks 


Bringing out the natural colors of apples 
by the rays of an electric lamp instead of 
the sun has been accomplished: by the New 
York State experiment station. After 60 
to 70 hours of continuous exposure of Mc- 
Intosh apples to a 1500 watt lamp, coloring 
as complete though developed 
under favorable natural it is 
reported. 
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Huge Magnet Will Break Up Atom 

During the war there was built a huge 
electro-magnet, for radio work 
and intended for shipment to China. It 
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Clock of Multiple Uses 










































































was never delivered. Its castings, weigh- 
ing about eighty-five tons, were offered to 
the University of California as a gift 
through the Federal Telegraph Company. 

This magnet is being installed and will 
be used by two prominent experimenters 
of the university for breaking up the atom. 
If proposed experiments are successful, it 
will be possible to produce gold out of less 
precious metals by knocking the nuclei of 
these less precious metals to pieces. These 
experiments may also lay the ground work 
for new sources of power. 


Clocks with Auxiliary Movements 


New Telechron electric clock models 
with auxiliary movements that operate in 
the event of current interruption have been 
announced by the Warren Telechron Co. 
The new models combine the mechanical 
features of two clock movements com- 
monly in use today—a standard Telechron 
self-starting synchronous motor plus an 
accurate spring clock movement with lever 
escapement. In case of power interrup- 
tion, the time piece will continue to keep 
accurate time for about two hours. 


Machinery Institute Elects 


Ofhcers and directors elected for the 
ensuing year at the annual meeting of 


the American Machinery and Tools In- 
stitute, held in Chicago recently, are as 


Code Electric Products Corp., inanufacturer 
of meter, entrance and range switches, re- 
cently moved its factory from Philadelphia 


to York, Pa. 


Aerobox Corp. is the new name given to 
the corporation that was formerly Aerovox 
Wireless Corp. 


Dubilier Condenser Corp. production activi- 
ties are now headed by Joseph F. Cook, an 
M. I. T. man, who comes to Dubilier from 
the RCA-Victor plant in Boston. He is 
regarded as an authority on centralized 
radio technique. 


Young Radiator Co., Racine, Wis., manu- 
facturer of unit heaters and precoolers for 
refrigerating systems, announces the ap- 
pointment of L. M. Young as works man- 
ager in entire charge of the manufacturing 
plant and of development work. His pre 
connections were with the Nizer 
Corp., now absorbed by Kelvinator, and 
with the Packard Motor Co. 


vious 


American Society for Testing Materials an- 
nounces the nomination of the following 
officers for the ensuing year: President, 
Cloyd M. Chapman, consulting engineer, 
New York City; vice-president, William 
H. Bassett, metallurgical manager, the 
American Brass Co., Waterbury, Conn.; 
members of the executive committee, H. 
A. Gardner, chemical engineer, the Insti- 
tute of Paint and Varnish Research, Wash- 
ington; J. O. Leeth, assistant metallurgical 
engineer, Carnegie Steel Co., Pittsburgh; 
J. T. MacKenzie, chief chemist, American 
Cast Iron Pipe Co.; J. C. Ramage, engineer 





Brevities 





follows: President, W. R. Mau, Vana- 
dium Alloys Steel Co.; Vice-President, A. 
H. Brown, International Harvester Co. ; 
Treasurer, Craig B. Hazelwood, First 
National Bank; Secretary, George B. Tut- 
hill; Directors, Frank Quick, A. K. Barr, 


J. S. Kosacka, E. R. Prout, and F. B. 
Coyle. 
Jefferson in New Plant 
Removal of plants 1, 2 and 3 of the 


Jefferson Electric Company of Bellwood, 
Ill., has been completed, and manufactur- 
ing of fuses, outlet and switch boxes, 
transformers and ignition coils now 
under one roof. The new plant was started 
last year. 


is 


Westinghouse Opens Appliance 
Display in New York 


In opening the Westinghouse National 
Sales Showroom to display electrical house- 
hold appliances, 200 Fifth Ave., New York, 
the company is ready to show architects 
and builders all of the recent electrical 
household developments in the building 
field, also department store buyers, public 


utility executives and other large dis- 
tributors of electrical household equip- 
ment. The partitions, display counter, 
platforms and office furniture are all 


panelled with Micarta and inlaid with con- 
trasting colored metal strips. 





of tests, Southern Railway System, Alex- 
andria, Va.; and H. S. Vassar, laboratory 
engineer, Public Service Elec. & Gas Co., 
Irvington, N. J. 


Advance Pressure Castings, Inc., 34-48 N. 
15th St, Brooklyn, N. Y.—A new cor- 
poration. W. Jensen, formerly chief engi- 
neer of the Allied Die Casting Corp., is 
works manager. Other members of this 
corporation formerly with Allied Die 
Casting Corp. are Alfred Rusch, R. Zaleski, 
FF, Dertinger and H. Bonzak. The new 
plant is equipped to take care of an ex- 
tensive volume of die casting production it 
the zinc and aluminum alloys. 


George Ainsworth, prominent illumination 
engineer, has joined Westinghouse Elec. & 
Mfg. Co. as a consulting engineer. Mr. 
Ainsworth received his bachelor’s degree 
in architecture at Harvard and his master’s 
degree at the Massachusetts Institute of 
Technology. He has had wide experience 
in the manufacture and application of 
semi-indirect lighting units. 


Kelvinator Corp., Detroit, Mich., announces 
the appointment of A. H. Reinach to head 
a new National Business Department of 
the company. This department will con- 
tact the manufacturers of soda fountains, 
bottle cooling, the larger chain stores and 
large industrial organizations. Mr. Rei- 
nach was formerly manager of the Na- 
tional Users Department of the Frigidaire 
Corp. 


Mallory Electric Corp. has moved its gen- 
eral offices and plant from Toledo to De- 
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Is your FINISH 
doing its share? 


THis THIN FILM of finish that covers all your 
sound construction and careful design—is it work- 
ing for you? Is its color right? Does it look like 
quality? Do people impulsively want it? Or will it 
scratch, mar, and wear quickly? Does it fade? Can 
it peel off? Is it costing you too much? 

Are you sure of these things? 

Until you watch actual people really buying 
your goods, you can’t appreciate the vital im- 
portance of FINISH. It can make or break sales! 

Egyptian has for years been making fine finishes 
that help sales. They attract, please and beguile 
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the undecided eye. Once in use, they hold good- 
will by exceptional serviceability. 

Back in your factory, these same finishes often 
reduce finishing costs materially. 

There is no single magic formula. Egyptian 
builds a finish to meet your specific needs. After 
study and experiment. With an eye on bigger 
SALES—both for you and consequently for us. 

Call up the Egyptian man and let him size up 
how your finish can work harder for you. “Egyptian 
Lacquer” is listed in the phone books of the 
following cities: 


ATLANTA CINCINNATI KANSAS CITY SAN FRANCISCO 


BOSTON CLEVELAND LOS ANGELES SEATTLE 
BUFFALO DALLAS PHILADELPHIA SPOKANE 
CHICAGO DETROIT PORTLAND, ORE. ST. LOUIS 


In New York, call the Advertising Dept. at the home office. 


THE EGYPTIAN LACQUER MFG. Co. 


90 WEST STREET - NEW YORK CITY 




































troit. The new address is Vancouver Ave. 


and P. M. R. R. 


Paranite Wire & Cable Corp—A new cor- 
poration. The new corporation has taken 
over the property formerly belonging to 
the Indiana Rubber & Insulated Wire Co., 
Jonesboro, Ind. A. E. Holton is president 
of the new company, and J. G. Searls is 
vice-president and general manager. 


Driver-Harris Co., Harrison, N. J., has 
been licensed by International Nickel Co. 
to melt and fabricate the corrosion-resist- 
ing alloy “Ni-Resist,” which is resistant to 
moderately high temperatures, which makes 
it suitable for supplementing ‘“Nichrome” 
and other high-temperature alloys. 


George B. Cortelyou, president of the 
Consolidated Gas Co. of New York, was 
elected president of the National Electric 
Light Association at its recent convention 
in Atlantic City. Mr. Cortelyou succeeds 
J. F. Owens. 


Charles J. Brown, sales agent for Pam am- 
plifiers, Shure microphones and Racon 
loudspeakers, has moved to 52 E. 19th St., 
New York, from 369 Lexington Ave., New 
York. 

J. C. McQuiston, Pittsburgh, was recently 
elected manager-secretary of the Ameri- 
can Gear Manufacturers’ Association, suc- 
ceeding T. W. Owen. Mr. McQuiston until 
about a year ago was general advertising 
manager of the Westinghouse Elec. & Mfg. 
Co. 


A. F. Dickerson, engineer of the [llumina- 
tion Engineering Laboratory of the Gen- 
eral Electric Co., has been named manager 
of lighting sales and illuminating labo- 
ratory. 


Rudolph W. Staud, sales promotion man- 
ager of the Benjamin Elec. Mfg. Co., Chi- 
cago, was elected president of the Porce- 
lain Enamel Institute at its second annual 
meeting held at Cleveland recently. 


Clement Freund has resigned as manager 
of apprenticeship, education and personnel 
for Falk Corp., Milwaukee, to accept an 
appointment as dean of the college of en- 
gineering, University of Detroit. 


U. S. S. Akron’s Electric Power Plant. . 


Coming Conventions 


National Metal Congress and Exposi- 
tion—174th Regiment Armory, Buffalo, 
Y.;Qet. 327. a 


10th National Exposition of Power and 
Mechanical Engineering—Grand Central 
Palace, New York, December 5-10 


Silver Bay Industrial Institute—For 
the purpose of giving special attention 
to the problems of the. nation’s smaller 
Silver Bay, N. Y., July 8-22 


ndustries 


Forrest U. Webster, advertising manager, 
Cutler-Hammer, Inc., Milwaukee, was 
elected president of National Industrial 
Advertisers Association at the annual con- 
vention held May 16 to 18 in Cleveland. 


DeForest Radio Co. announced that on June 
21 the Federal Court at Newark appointed 
a receiver in equity to manage its affairs 
and to preserve its assets. 


Branch Offices and Agencies 


Eveready Raytheon Tube Co. has appointed 
the following jobbers: San Antonio Music 
Co. of San Antonio, Texas; Sabine Sup- 
ply Co. of Orange, Texas; Reichardt Ab- 
bott Co. of Brenham, Texas; F. W. Heit- 
man Co. of Houston, Texas; Kansas City 
Distributing Corp. of Kansas City, Mo.; 
McPike Drug Co. of Kansas City, Mo., 
and Grabe Electric Co. of Tucson, Ariz. 


Allen-Bradley Co. has appointed Walter 
A. Black, formerly chief engineer of the 
Indianapolis works of Fairbanks-Morse & 
Co., as district manager of its office at 942 
Prospect Ave., Cleveland. John B. Vogel 
was recently appointed district representa- 
tive in charge of the Allen-Bradley office 
at 41 Grandville Ave., S. W., Grand Rap- 
ids, Mich. 


Inland Steel Co., Chicago, announces the 
opening of offices at 1118 Fisher Bldg., De- 


HE nucleus of the 

vast and intricate 
electrical system of the 
largest airship in the 
world Every piece of 
electrical equipment for 
this ship was specially de- 
signed to reduce weight to 
the absolute minimum 
Only 3,000 pounds was 
allowed for the entire 
electrical system, yet the 
Akron is larger than most 
ocean liners. The panel 
of this switchboard was 
made of phenolic material 

to reduce weight 


troit, Mich., and the appointment of J. H. 
Fitch, Jr., as district sales manager of this 
office. 


Robbins & Meyers, Inc., has appointed John 
E. Livingston Co., General Motors Bldg., 
Detroit, as sales agent for hoists and cranes. 


Ohio Elec. Mfg. Co., 5900 Maurice Ave., 
Cleveland, Ohio, has appointed C. Sam 
Swanson, 1616 Kresge Bldg., Detroit, 
Mich., as representative for its 1/50 to 1 
hp. fractional horsepower motors. 


Solar Mfg. Corp., New York, manufactur- 
ers of electrolytic and mica condensers, 
announces the appointment of the follow 
ing district sales representatives: W. F. 
Seeman, Buffalo; Leslie M. DeVoe, In- 
dianapolis; F. C. Somers, Kansas City; 
Hill-Hedquist Co., Minneapolis; G. O. 
Tanner, Pittsburgh; Nicholas I. Allen, 
Boston; Samuel A. Jeffries, Philadelphia ; 
James Millar, Atlanta; George D. Steele, 
Gulf States Sales Co., New Orleans. 


Despatch Oven Co., Minneapolis, Minn., 
has appointed E. H. Seelbach, 381 Ellicott 
Sq., Buffalo, as its district engineer in 
charge of sales and engineering in the 
western part of New York, including 
Rochester and Erie, Pa. 


Fairbanks, Morse & Co. has moved and 
consolidated its Boston and Cambridge fa- 
cilities, and now the offices, repair depart- 
ment and warehouse are at 178 Atlantic 
Ave., Boston. 


Financial 


Weston Electrical Instrument Co., Newark, 
N. J., and its domestic subsidiaries reported 
for the March quarter a net loss of $40,518 
after all charges. This compared with a 
net income of $60,644 for the same 1931 
period. 


Cable Radio Tube Corp —Year ended April 
30, 1932; deficit after expenses, write-offs 
for inventory adjustments, depreciation and 
other charges, $155,544, compared with 
$422,728 deficit in the preceding year. 


Westinghouse Elec. & Mfg. Co—AlIthough 
gross earnings for the first quarter of 
1932 were 29 per cent, or about $8,000,000 
less than for the same three months of 
1931, management economies cut losses to 
$1,320,148, or $1,565,797 less than those of 
the first quarter of 1931. 


Obituaries 


Seth Edward Thomas, Jr., member of a 
famous American clock manufacturing 
family and president of the Seth Thomas 
Clock Co., died in Jersey City early in June 
at the age of 55. 


G. Herbert Whittingham, chairman of the 
board, Monitor Controller Co., died on June 
4, at Baltimore, Md., at the age of 65. Mr. 
Whittingham entered the electrical busi- 
ness in 1888 and was one of the early lead- 
ers in electrical development. 


James R. Morash, president and genera! 
manager, General Refrigeration Co., Beloit, 
Wis., died June 9 at the age of 52. For 27 
years he was associated with the General 
Electric Co. at Lynn, Mass., and later 
at Chicago. 
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ONLY A FEW 


will find these 
coils of interest 


We say this because we specialize in mak- 
ing coils to very exacting requirements. 
Our coil customers are relatively few in 
number—but exceedingly critical about 
the quality of the coils they buy. 


In our coil winding plant, a single special 
coil gets as much care and attention as a 
lot of 100,000. We are specially organized 
to turn out coils of fine workmanship and 
material—regardless of quantity. 


No matter how individual and exacting 
your coil requirements may be, we can sat- 
isfy you....economically. Send us blue 
prints, specifications, or one of your coils, 
and we will gladly wind a sample for you 
to test and judge for yourself. 


TYPICAL EQUIPMENT USING ROEBLING COILS 


Control Devices » Automatic Train Control Systems » Block 

Signals » Car Lighting Equipment » Crossing Signals » Charg- 

ing Devices » Circuit Breakers » Electric Clocks » Electric Horns 

» Electric Signs » Magnetic Chucks » Meters » Tower Chimes 
» Transformers » Radio Receiving Sets. 


JOHN A. ROEBLING’S SONS CO., TRENTON, N.J. 


Atlanta Boston Chicago Cleveland Los Angeles New York 
Philadelphia Portland, Ore. San Francisco Seattle 
Export Dept., New York, N.Y. 


ADEBLING 
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Square D. Co., Industrial Controller 
Div., Milwaukee, Wis. A.C. reversing 
contactor, Class 8711, Type K, of small 


A.C. Reversing Contactor 









































dimensions and particularly adapted to 
small hoist, dumb-waiter, window and door 
control. Contactors are mounted on a 
porcelain base, are mechanically interlocked, 
and have silver to silver contacts. The 
maximum rating is 34 hp., single or 3 
phase. The dimensions are 6 in. wide by 
4 in. high by 3% in. deep. 





Interference Locator 


Tobe Deutschmann Corp., Canton, Mass. 
Signal strength meter and interference lo- 
cator Model 232, designed in accordance 
with specifications of the sub-committee on 
Instruments and Methods of Measurement 
of the Joint Committee for Radio Co-ordi- 
nation of N. E. L. A., NEMA, and 
R. M. A. This instrument is portable and 
sensitive. Visual as well as audible indica- 
tion of signal strength is obtained. 


Capacitor Motors 


Wagner Elec. Corp., 6400 Plymouth 
Ave., St. Louis, Mo. Line of capacitor 
motors, known as type RZH. They are 





condenser-start condenser-run  split-phase 
motors, the condenser capacity varied from 
start to run by means of a switch and auto 
transformer. The condenser is mounted 
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NEW PRODUCTS 


Electrical Materials, Parts and Equipment for Your Use 


on top of the motor. These motors are 
available as rigid-mounted or rubber- 
mounted motors, drip-proof or totally-en- 
closed. 


Two Split-phase Motors 


Wagner Electric Corp., 6400 Plymouth 
Ave., St. Louis, Mo. Two  split-phase 
motors, 44RB and 56RB. The manufac- 















turer calls attention to the following fea- 
tures: drip-proof endplates, liberal wool- 
yarn lubrication, handy conduit box adjust- 
able in four positions, and redesigned 
switching mechanism on the 44RB. These 
are available in sizes ranging from 1/30 
to %4 hp., 1725 and 1140 r.p.m., all cycles. 


Permanent Magnet Speakers 


Magnavox Co., 
Ltd., Fort Wayne, 
Ind. Permanent 
magnet type speak- 
ers for radio re- 
ceivers which are 
said to give genu- 
ine dynamic per- 
formance. These 
speakers require no 
field excitation. They have been developed 
particularly for battery operated sets for 
rural districts. 

The field structure of these speakers con- 
sists of a very massive though compact al- 
loy steel permanent magnet. Simplicity and 
ruggedness of construction are said to pro- 
vide a degree of rigidity in this speaker 
which assures permanent alignment, des- 
pite extreme abuse in shipping or handling. 
A novel voice coil construction assures ser- 
vice freedom and is said to enhance sensi- 
tivity and fidelity. 

These speakers are available in two sizes 
—Model 254, which is an 8-in. speaker, and 
Model 252, which is a 10%-in. speaker. 
These speakers are said to have sensitivity 
fully equal to wound field types consuming 
average values of field wattage. 

This series of speakers is provided with 
terminal panels having five solder-terminals. 
They may be obtained with screw-type ter- 
minal panel if desired, at slight additional 





| 


cost. Any approved steel terminal cover, 
lined with insulation, fits tightly over the 
panel, covering high-voltage contacts. 


Motor Gear Units 


H. C. Wood Machine Works, 514 Bryant 
St., San Francisco, Cal. Gear units com- 
posed of Westinghouse electric parts com- 
bined with helical gears held in place by 
over-sized ball bearings. 


~/ 


These units may be obtained in ratios 
from 900 r.p.m. on the outgoing shaft to 
60 r.p.m. on the outgoing shaft using an 
1800 r.p.m. motor, or a speed may be 
obtained of 30 r.p.m. by using a 900 r.p.m. 
motor, or, in fact, any speed from the 
speed of the motor down to 30 r.p.m. The 
manufacturer can give the slow speed shaft 
on one end of the motor and the standard 
1800 r.p.m. shaft on the opposite end of 
the motor. Units can be furnished in 
polyphase, single phase, or D.C. without 
changing the mounting dimensions. 


Capacitor Motors 


Baldor Elec. Co., 4351 Duncan Ave., St. 
Louis, Mo. High torque single phase ca- 
pacitor motors for quiet domestic applica- 





tions. All rotors are dynamically balanced, 
and bearings are wool-packed. The mo- 
tors are mounted on a spring cushion to 
reduce vibration. These motors are guar- 
anteed not to cause radio interference. 
Their performance meets the NEMA rec- 
ommendations for starting currents, effi- 
ciency and power factor. They are recom- 
mended for use on refrigerators, oil burn- 
ers, stokers and the like. 
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LOWERED COST 
INCREASED EFFICIENCY 


NEW COMPACTNESS and 
UNEXPECTED SALES APPEAL 


A NEW GEARED-HEAD MOTOR yy 


DA aC NA eee Cage 


THE MASTER ELECTRIC a5) MASTER AVENUE, DAYTON, OHIO. U.S.A 


“Candy’s Faultless” 


(True to name) 


WAXES 
INSULATING MATERIALS 


for Coils, Condensers, Conduit, Wet and Dry 

Batteries, Wiring Devices, Sockets, Switch- 
boards, etc. MATERIALS TO YOUR OWN 
SPECIFICATIONS OUR SPECIALTY. Conm- 
pounds for Radio Parts. 


35 Years’ Experience in Compounding | 


Low COST 
~~ for EXPERIMENTAL 
Sa SETS 


in difficult The Lux TRON “ST” CELL ayy) no amplification. It operates at 
STAMPINGS 222 volts. With a 40 watt frosted lamp at {2” it gives a minimum of 2 milli- 
amps photo-potential. it is the lowest priced practical photo cell on the 
market. The ideal photo cell for thousands of experimental and commercial 

uses. Every LuxTron cell is photometrically tested and fully guaranteed. 


“ST” Cell Priced at $3.50 


The LuxTRON “R-1" TYPE RELAY will handle 110 volts, | amp., 
without arcing or sparking. it is designed especially for use with the 
LuxTren “ST” cell. Positive and rapid in its action. Ne amplifier needed. 
The ‘‘R-1’’ type Relay is priced at $4.00 (less case). 


LuxTron engineers are prepared to give expert advice on all phases of the 
light-control art. 


SEND ‘ INTERESTING LITERATURE ON 
LUXTRON CELLS AND RELAYS 


CANDY & COMPANY, Inc. 
35th and Maplewood Ave., Chicago, IIl. 


| 
Rubber Covered and Weatherproof Wire, 


tatio ns will plea 


ee LUXTRON MFG. CO., INC. 


SPECIALTY Co. Pioneers in Photo Cell Devices Since 1900 
150 a, % 


Now Team 0. 241 Lafayette Street, Dept.EM New York, N. Y. 





Close Motion Switch 


Electrical Laboratories, Inc., 110 Broad 
St., Boston, Mass. Close motion switch, 
designed for operation requiring only 


about .005 in. movement at a pressure of 
three ounces. This unit has a quick make 
and break mechanism. The switch is made 
in three models, one with circuit normally 
open, one with circuit normally closed, and 
one for three wire service. These switches 
are suitable for use on motors up to %4-h.p. 
The switch measures 2% by 1 by 1 in. 


Ce-ram-ic Mercury Switch 


E. Machlett & Son, 50 William St., Long 
Island City, N. Y. Line of Ce-ram-ic mer- 
cury switches employing heat shock lining 
for the protection of the glass envelope 
from the intense heat of the arc. By the 
use of this lining these switches are able 
to interrupt the large starting currents of 
motors and lamp loads, and at the same 
time maintain their long-life characteris- 
tics. 


Photo-electric Relay 
G-M Laboratories, Inc., 1731 Belmont 
Ave., Chicago. Photo-electric relay em- 
bodying a feature permitting all wiring to 


be concentrated at one point. This unit 
combines the amplifier, photo-electric cell 


and light source within a single case. No 
separate light source is required. The rays 
from the lamp behind the right hand lens 
are focused on a special mirror, and re- 
flected to the lens in front of the cell. This 
mirror can many mounted in a 
space too small to accommodate a separate 
light source. 
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times be 


Removal of a small front plate permits 
ready adjustment. The unit will operate 
at speeds as high as 600 light interruptions 
per minute, claim the manufacturers. 


Single Phase Motors 


Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. Single phase motors es- 
pecially adapted to pumps, compressors, 
ventilating fans, blowers, farm machinery, 
and other applications where high starting 
and high accelerating torques are neces- 
sary. These motors have renewable pre- 
wound cores that permit greater_speed of 
repairs in case of accidental damage. 


Unit-type Push-button Stations 
General Elec. Co., Schenectady, N. Y. 
Line of push-button stations, Type CR- 
2940, designed for general industrial ap- 
plications. Stations included in the line 
are divided into three classes: those which 


make momentary contact, those which 
maintain the contact, and a combination 
of both. The momentary-contact, push- 
button unit provides both a_normally- 
open and normally-closed circuit. Main- 
taining-contact selector switches are avail- 
able for operation as single-pole, single- 
throw;  single-pole, double-throw; or 
double-pole, single-throw knife switches. 
In stations employing indicating lamps, 
18-volt lamps with color cap are used. 


Two Electric Screw Drivers 


Stanley Electric Tool Co., Inc., New 
Britain, Conn. An adjustable tension clutch 
is the feature of two electric screw drivers 


offered by this company. This clutch re- 
leases at the exact pressure for which it 
has been set; prevents. sinking screws too 
deep into wood; sets screws up tight to 
work; prevents marring the surface of the 
eliminates hazard of overloading 
motor ; eliminates stripping of threads; and 
prevents damaging screw slots. 

Type No. 31 drives screws as large as 
No. 12 two in. long in hard wood with 
proper size lead holes. It may also be used 
with socket wrenches to run on nuts. Type 
No. 32 will drive up to No. 16, 31% in. long 
in hard wood. This unit will also drive 
lag screws up to 5/16 by 4 in. with proper 
size lead holes, and can be used for running 
on nuts up to 3 in. 


work ; 


Screw-on Thread Lugs 


Ideal Commutator Dresser Co., Syca- 
more, Ill. Screw-on thread lugs offer the 
following features: No solder to put in, 


suitable for solid, stranded or flexible wire, 
ample carrying capacity, attached in one- 
tenth the time required in soldering lugs, 
simple to join and fool-proof, can be used 
wherever ordinary lugs are used, contact 
surfaces are ground. They are made in 
four common sizes: No. 6 for No. 6 solid 
and stranded wires or No. 8 stranded or 
No. 4 solid wire. No. 4 for No. 4 solid 
and stranded or No. 6 stranded or No. 2 
solid wire. No. 2 for No. 2 solid and 
stranded or No. 4 stranded or No. 0 solid 
wire. No. 0 for No. 0 solid and stranded 
or No. 1 solid or No. 1 stranded wire. 


Reversible Shaded Pole Motor 


Barber-Colman Co., Rockford, Ill, Frac- 
tional horsepower single-phase induction 
motor of the shaded pole type which can 
be reversed by electrical means. It em- 
ploys shading coils in place of the shad- 
ing rings of unidirectional models. The 
motor is connected with current on the 
main field coil all the time, no rotation 
being produced until a current is sent 
through one or the other of the two sets of 
shading coils. Direction of rotation is de- 
termined by which of the sets of shading 
coils is energized. 

This motor is said to have high starting 
torque and high power per unit of weight. 
This model is available in several sizes to 
suit various applications. Its use is rec- 
ommended for such applications as adver- 
tising machines, damper controllers, valve 
motor-operators, heat regulators, incuba- 
tors, motion picture projectors. pumps. 
radio remote control, revolving signs, au- 
tomatic switches, toys, window sash open- 
ers, etc. 


Sign Lamp 
Westinghouse Lamp Co., Bloomfield, 


N. J. Six watt, S-11, Mazda sign light- 
ing lamp, designed for 110, 115 and 120 


volt service. Manufactured in clear and 
inside coated bulbs of a variety of colors. 
This lamp is intended to supplement the 
10 watt size. 
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The FESTI 


Now for the Olympic Games. 


for Capacitor Motors ] For, even as the ancient Greeks were wont to do, 


soon shall we also be testing the fibre of men. 


Our many years successful experience as | Suppose, in a flight of passing fancy, that this were 
manufacturers of capacitors for the cor- \| a contest of motors instead of a trial of human fleet- 
rection of power factor thoroughly \| ness, power and stamina, since motors also possess 


qualifies us in the Capacitor Motor field. these same characteristics, each unto its kind and 


Let us solve your capacitor problems purpose. 











oot one MAGNET WIRE — COILS | Then among the winners would appear: 
Products VARNISHED INSULATIONS The Leland Standard motor—in the general pur- 


pose class. 


THE ACME WIRE CO. The Leland Explosion-resisting motor—in the 


gasoline dispensing field. 
New Haven, Conn. 


Branch Offices in Principal Cities The Leland Cradle-mounted motor—so success- 
fully used on refrigerators, oil burners and stokers. 












Investigate these motors. You will find them iden- 
tified with the highest grade appliances on the market 

. both at home and abroad. Each possesses special 
features with which you should become acquainted. 


ONE HORSE — OR UNDER 


Single Phase Split Phase— 

Single Phase Capacitor— 

Polyphase— 

Self Starting Synchronous— 

Torque— 

and Direct Current— 

down to 1/50 H. P. 

Standard Frame or Special Frame 

for either horizontal or vertical mounting. Ball or sleeve bearings 


THE OHIO ELECTRIC MFG. CO. 
5905 Maurice Avenue CLEVELAND 































‘Ihe LELAND ELECTRIC Co. 
DAYTON: OHIO: U:-S:A 


CANADIAN CABLE 
ADDRESS 
TORONTO 















Induction and Universal 
types small fractional 
horsepower motors. to 
meet all requirements. 
Send us your specifica- 
tions. 


Small motor specialists since 1890 


tee — Menominee, Mich. 


Super-sensitive Relay 


American Instrument Co., 
Girard St. N. W., 
Super-sensitive relay 


Inc., 774 


Washington, D. C. 
control 


that will 


relatively heavy currents through the 
limited mechanical impulse of thermostat 
action or through the variations in elec- 
trical resistance set up by varying the 
intensity of light striking a photo-electric 
cell. 

These relays are made in two styles, in 
both of which coils, armatures and frames 
are identical. The relay coil has a resist- 
ance of 1300 ohms and operates on four 
milliamperes at six volts D.C. Relays can 
be provided for special purposes with coil 
resistances up to 50,000 ohms. One style 
of relay makes use of the Burgess vacuum 
contact, which means it is safe to use it 
in places where a spark from an open 
contact would be dangerous. 


Vulcoid 


Continental Diamond libre Co., Newark, 
Del. Vulcoid is a laminated fibrous base 
material. It is said to differ from other 
insulating materials in that it combines in 
a low-cost insulating material the desirable 
properties of all existing laminated fibrous 
insulating materials. 

Vulcoid is said to offer the user of 
insulating materials the toughness of vul- 
canized fibre, its high insulating and me- 
chanical properties plus high resistance to 
moisture and water, at a slightly 
higher than that of vulcanized Its 
insulating and moisture resisting properties 
said to be unaffected by 


cost 
fibre. 
are machining. 
Vulcoid is said to be odorless, and not to 
warp under changing atmospheric condi 
tions. It is not readily inflammable and will 
only char at a 177 de- 
grees C. 


temperature of 


Hand-operated A.C. Starting Switch 

Allen-Bradley Co., 1311 S. First 
Milwaukee, Wis. Compact manually op 
erated switch that will start and stop small 


t., 


A. C. motors and give overload protection. 
This switch, known as Bulletin 609, has 
two overload relays. The tripping of 
either relay opens the contactor and com- 
pletely disconnects the motor from the line. 
Either relay, after tripping, can be reset 
without opening the switch cabinet. Push- 
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ing the “start” button starts the motor, 
and pushing the “stop” button opens the 
contactor. The cabinet cover can be pad- 
shut. A simple lock permits the 
switch being locked in the open position. 
This switch is made in two sizes. Size 
1, the smaller, has three poles, and size 2 
has three and four poles. Size 1 switch 
will handle self-starting single-phase mo- 
tors up to 1 h.p., 110 volts, and 2 h.p., 220 
volts. and polyphase motors up to 2 hp., 
at 220, 440 and 550 volts. Size 2 switch is 
rated at 5 h.p., 220 volts, and 7% h.p., 440 
and 550 volts for 2 and 3-phase motors. 


locked 


Motors for Roller Tables 


Reliance Elec. & Engineering Co., 1042 
Ivanhoe Rd., Cleveland, Ohio. A.C. motors 
developed for driving automatic roller and 





catcher tables in sheet and tin plate mills. 
These motors are designed with torque 
characteristics to give rapid reversals. 
They may be built to reverse forty times 
a minute. Low-inertia rotors are provided 
to keep reversing losses at the minimum. 
The motors are fully enclosed. 

Ball bearings are used with cartridge- 
type mountings. The motors may be built 
so they are interchangeable for table-tilt 
and conveyor. They are furnished in all 
sizes required for the various kinds of 
mills used for rolling sheets and tin plates 
automatically. 


Capacitor Motors 


Century Elec. Co., St. Louis, Mo. Line 
of capacitor motors in sizes from 1/16 to 
10 h.p., furnished for single or multi- 


speed operation with normal, high or low 
torque characteristics, to meet require- 
ments of each particular application. Small 
sizes have capacitor box mounted above 
the motor. Boxes can be furnished, how- 
ever, for wall mounting. 


Electric Temperature Signal 


Uehling Instrument Co., Paterson, N. J. 
A temperature signal device for determin- 
ing temperature by means 
of electric lights. It con- 
sists of different colored 
electric lights, actuated by 
changes in temperature. 

When the temperature is 

within the limits for which 

the instrument is set, a 

white light will illuminate, 

and when the temperature 

is above the limits, a red 

light will illuminate, and 

when the temperature is 

below the limits, all lights 

will be out. Each signal 

is set for the particular 

limits desired, for example, 

190 degrees and 193 
grees. A _ glance at the 
colored lights determines 
definitely whether the tem- 
perature is high, low, or 
within the given prede- 
termined limits. If de- 
sired, the signalling lights 
may be located at any dis- 
tance from the temperature 
which is being observed. 

These temperature indicators are said to 
be accurate within one-tenth of de- 
eree F. 


de- 


Temperature Bulb 


one 


Motor and Speed Reducer 


Millholland Corp., 1145 E. 22nd St., In- 
dianapolis, Ind. Series of motorized speed 
reducers whose design is said to make 


them particularly adaptable to the needs of 
machinery builders. These units make use 
of a standard motor without special bear- 
ings, shafts, or end bells. A compact unit 
is made by bolting the reducer case di- 
rectly to the machined register of a stand- 
ard motor and end bell. 

The speed reducers are of the worm and 
worm gear type with the worm and worm 
gear shaft mounted in anti-friction bear 
ings. Hollow levelling thimbles, through 
which the reducer hold-down screws are 
placed, are provided in the outboard sup- 
port feet to accommodate variations in the 
center height of the motors. The output 
shaft can project in any of four positions 
in two planes. This position may be 
changed without the use of special tools. 

A number of different case sizes of the 
same basic design are offered. These are 
made to fit all standard motor frame sizes 
from the %4 h.p. to the 10 h.p. size, with 
maximum reduction in most cases of 60 
to 1. 
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lf You Want Copies of these 


New Catalogs, Leaflets, Books— 


Switching Equipment 


215. Temperature Measurements in Gen- 
erators, Transformers and Cable Systems. 
Bulletin No. 871, 2 pages, 7% by 10% in. 
Numerous illustrations, schematic dia- 
grams and tables of engineering data. 
Leeds & Northrup Co. 

216. Air Circuit Breakers. Catalog No. 5, 
covering air circuit breakers, both open 
and enclosed; attachments and accessories 
of all kinds; relays and sectional steel, 
dead-front switchboards and cubicles. 16 
pages, detail sketches, engineering data. 
Roller-Smith Co. 

217. Circuit Breakers. Two 8-page, illus- 
trated circulars on a new line of “De-ion” 
circuit breakers. Circular 1939 contains 
a general description of the new breakers, 
breaker ratings, and their applications. 
Circular 1937 gives construction and appli- 
cation of the 225-amp. breaker. Westing- 
house. 

218. Nofuze Catalog, describing Nofuze 
load centers; panelboards and_ switch- 
boards; meter services; outdoor and in- 
door commercial and industrial type cir- 
cuit breakers. Catalog 2246, 76-page, il- 
lustrated. Describes operation, construction 
and application of each Nofuze De-ion cir- 
cuit breaker. Includes prices. Size, 8% by 
11 in. Westinghouse. 

219. Graphic Meters. 12-page bulletin, 8% 


by 11 in. Numerous detail, half-tone illts- 
trations, and copy boxes describing details. 
Announcement of 80-page catalog giving 
full details of meters. Esterline-Angus Co. 

220. Magnetic Switches. 8-page pamphlet 
giving information about magnetic switches 
for every service and for all sizes up to 
1200 hp. and all types, such as explosion- 
proof, oil-immerséd, etc. General Elec. Co. 


Motors and Motor Drives 


221. Short-Center Drives. 172-page cata- 
log giving a thorough discussion of the 
fundamentals of belt drive, mathematical 
formulas, descriptive sketches, half-tone il- 
iustrations. Also 148 pages of application 
data and a table of six-place trigonometric 
functions. E. F. Houghton & Co. 


222. Noel Polyphase Capacitor Motors. Bul- 
letin 210, 8% by 11 in., 20 pages. Charac- 
teristic curves, power-factor curves, detail 
half-tone illustrations and engineering data 
describing a line of capacitor motors used 
for power-factor corrections. Ideal Elec- 
tric & Mfg. Co. 

223. Squirrel-Cage Motors. Bulletin 111, 
8% by 11 in., 8 pages. Numerous half-tone 
illustrations showing details of design and 
manufacture. Reliance Electric & Engi- 
neering Co. 

224. Electric Tapes. 4-page card containing 
seventeen samples of tapes designed for 
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electrical insulation. Hope Webbing Co., 
Ine. 


Materials 


225. Insulation. 24 pages, 6 by 9 in., cata- 
log No. 101-A. Text and dimensional data 
describing varnished cambrics and tapes, 
varnished seamless bias, varnished silk, slot 
insulation, flexible tubing, transformer 
leads and punchings. Jrvington Varnish & 
Insulator Co. 

226. Laminated Phenolic Products. 4 page 
engineering design folder, made up in con- 
venient form for insertion in a ring binder 
file. Presents valuable engineering informa- 
tion passed on NEMA standards. Spauld- 
ing Fibre Co. 

227. A Wonder Book of Rubber. Story of 
rubber growing and manufacture. How 
hard-rubber products are made, such as 
battery containers. B. F. Goodrich Co. 

228. Isolantite High Frequency Insulating 
Products. Part II of Bulletin 100-F. 12 
pages, 8% by 11 in. Numerous detail 
sketches and tables of specifications. /solan- 
tite, Inc. 

229. Lock Washers. Plain type, positive 
type, national type, phosphor bronze, round 
wire ring, knob washers, curtain rings, 
cotter pins. Catalog No. 13, 6 by 9 in., 24 
pages. 

230. In Harmony with Modern Progress. 16- 
page catalog devoted to pressed metals. 
Numerous half-tone illustrations of prod- 
ucts made of pressed metal, such as hair 
dryer cases, controller cases, motor end 
covers, refrigerator freezing pans and me- 
ter cases. Size, 8% by 11 in. Gender, 


Paeschke & Frey Co. 


General 


231. Rectifiers, for Relays, Electromagnetic 
Counters, industrial control devices, time re- 
corders, and all other instruments which 
require relatively small amounts of d.c. 
power. Four-page leaflet giving general 
description and engineering data. B-L Elec. 
Mfg. Co. 

232. Lubrication of New Departure Ball Bear- 
ings. 12-page pamphlet giving the funda- 
mental principles of ball bearing lubrica- 
tion. Many cross-sectional sketches of ball 
bearings showing different methods of lu- 
brication. New Departure Mfg. Co. 

233. Purchase of Medical Care Through 
Fixed Periodic Payment. 13-chapter book ana- 
lyzing plans by which 3,000,000 employes 
and dependent members of their families 
secure medical care from American em- 
ployers in case of injury and disease not 
covered by workmen’s compensation. Na- 
tional Bureau of Economic Research, Inc. 


234. Industrial News. A 4-page newspaper 





FILL IN this coupon and 

mail it to the Editor, ELEC- 

TRICAL MAANUFACTURING, 

239 W. 39th St., New 
York City 
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devoted to motor control. Numerous half- 
tone illustrations of motor control equip- 
ment and motor control applications. 
Square D Co. 

235. Reports of the American Society for 
Testing Materials. Five reports as follows: 
Corrosion of Iron and Steel; Electrical 
Heating, Electrical Resistance and Electric- 
Furnace Alloys; Copper Wire; Magnetic 
Properties ; Electrical Insulating Materials. 
These are all reports that were presented 
at the thirty-fifth annual meeting of the 
Society held at Atlantic City June 20-24, 
1932. 

236. The Plating of Rolled Zinc and Zinc Die 
Castings. Research bulletin, illustrated. 
The purpose of this bulletin is to assemble 
the information necessary for the prac- 
tical plating of rolled zine and die cast 
zinc parts. A cardboard chart gives the 
procedure for plating rolled zinc and zinc 
die castings in orderly and concise form. 
New Jersey Zinc Co. 

237. Welded Machinery. About 100 illus- 
trations of welded machinery parts or ma- 
chinery equipped with welded parts, and 
data on the benefits obtained. Lukenweld, 


Ine. 
238. Cadmium Plating. A booklet entitled 


“More Than a Pound,” stressing the en- 
gineering service offered in connection 
with Udylite cadmium plating. Mention is 
made also of other facilities thought to be 
of interest to customers. Udylite Process 
Coa. 

239. Copper Wire and Coils. Series of 
data sheets, attractively printed and con- 
veniently arranged in loose-leaf binders so 
that subsequent pages can be added as is- 
sued. These bulletins are said to be the 
most complete and authoritative published 
up to this time on these rather obscure sub- 
jects. Inca Mfg. Div., Phelps-Dodae Cor 


Pp. 


59 




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Copies of any of the patents mentioned 

here may be obtained by sending 15 

cents for each copy wanted to the 

Editor, ELECTRICAL MANUFAC- 

TURING, 239 W. 39th Street, New 
York City, N. Y. 





Patents reflect faithfully the trend of 
progress in any industry. One out of 
eight patents issued by the U. S. Patent 
Office has some electrical significance. 
This means that there are over 500 
individual “sign posts” of progress in 
our industry which are set up every 
month. These 500 patents are culled 
for you from over four thousand patents 
which are listed in the Patent Office 
Gazette each month. 





1,859,622. Operating Mechanism for Auto- 
matic Telephones. Wm. H. Fitch, Fort Worth, 
Texas. 

1,859,643. Magnetic Motor. Harry L. Worth- 
ington, San Francisco, Cal. 

1,859,661. Three Filament Bulb. Robert N. 
Falge, assignor to General Motors’ Research 
Corp., Detroit, Mich. 

1,859,665. Method and Means for Combining 
Pictures with Sound. Harry H. Golden and 


Ill. 
Switch. 
Paulding, 


Irving Nachumsohn, Chicago, 
1,859,671. Flush Snap 
Johnson, assignor to John I 
Bedford, Mass. 
1,859,677 to 


Frank EF. 
Inc., New 
1,859,679. 


Electron Discharge 


Device and Vacuum Tube and Method of Treat 
ing Thereof. Irving Nachumsohn, Chicago. Il 

1,859,680. Induction Electric Furnace. Hein 
rich Neuhauss, assignor to Ajax Metal Co., 
Philadelphia, Pa. 

1,859,694. Street Lighting Fixture George 
H. Cole, assignor to Line Material Co., South 
Milwaukee, Wis. 


1,859,758. Loud Speaker. Roelof Vermeulen, 
assignor to Radio Corp. of America, N. Y. C 


1,859,764. Magnetic Device. Georges H 
Bougon, San Francisco, Cal. 

1,859,765. Thermostatically Controlled Elec- 
tric Circuit. Arthur C. Burleigh. Wellesley, 
Mass. 

1,859,767. Fuse Puller Benjamin Dowick, 
Jersey City, N. J. 

1,859,791. Communication Cartridge for Under 
sea Vessels. George H. Powers, Gloucester, 
Mass. 

1,859,796. Electric Circuit Tuning Device. 
Wm. A. Ready. Brookline, Mass. 

1,859.813. Iiluminated Advertising Device. 
Karl M. Wilhelm, Bochum, Germany. 

1,859,814. Automatic Drilling Control. -Ralph 
1D. Wyckoff, assignor to Gulf Production Co., 
Houston, Texas. 

1,859,822. Photo-Electric Cell Circuit. Josef 


Engl, assignor to Enel Products Corp., N. Y. C. 

1.859.824. Television Annaratus. Alexander 
F. Godefroy, Los Angeles, Cal. 

1.859.828. Electrooptical System and Method 
of Scanning. Chas. F. Jenkins. assignor to Jen- 
kins Laboratories. Washington. D. C. 

1,859,839. System of Distribution. 
Nye, assignor to Allis-Chalmers 
Co., Milwaukee. Wis. 

1,859,856. Process for the Production of Sili- 
con Carbide and Calcium Carbide. Harold EF. 


Henry V. 
Manufacturing 


White, assignor to Swann Research, Inc., Bir- 
mingham, Ala. 

1,859,860. Resistance Measuring Apparatus. 
Clarence A. Anderson. assirror to Associated 


Electric Labs., Inc., Chicago, TM. 


1.859.864. Conduit. Llewellyn M. Christie, 
assignor to National Fireproofing Corp., Pitts- 
burgh. Pa 

1,859,867. Wave Transmission Circuits. 
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The Month’s Electrical Patents 


Here is a complete list of all electrical patents 
for the month preceding publication date. 


Harald T. Friis and Axel G. Jensen, assignors to 
Western Electric Co., Inc., N. Y. C 


1,859,875. Mercury Vapor Rectifier. Erwin 


Kern, assignor to Brown Boveri Corp., Baden, 
Switzerland. 
1,859,892. Acoustic Device. Norman H 


Ricker, assignor to Western Electric Co., Inc., 
Me 


1,859,905. Testing Apparatus. John Wicks, 
issignor to Associated Electric Labs., Inc., Chi 
cago, Ill. 

1,859,917. Method of Making Magnetic Coil 
Casings. Bernard A. Engholm and John J. 


Swent, assignors to Rola Company, Oakland, Cal. 
1,859,918. Arc Guide for Metallic Vapor Recti- 
Arthur Guadenzi, assignor to Brown 
Boveri Corp., Baden, Switzerland. 
1,859,921. Acoustic Device. Raymond A 
Heising, assignor to Western Electric Co., N 


hers. 


1,859,927. Electric Heat Control Appliance 
Plugz. Wm. H. McCall, assignor to Heat-O 
Matic Electrical Device Corp., Los Angeles, Cal. 

1,859,930. Recording and Reproduction of In 
telligence. Ohmer R. Miller, assignor to Bell 
felepnone Labs., Inc., N. Y. C. 

1,859,934. Electric Flasher. 


Louis A. M 


Phelan, assignor to Minneapolis-Honeywell Reg 
ulator Co., Minneapolis, Minn, 7 
1,859,939 Electric Fluid Heater. Miles E. 


ey, assignor to Red Spot Electric Co., Ta 
yma, Wash. 

1,859,940. Rotary Interrupter. Chas. Spaeth, 
assignor to Claude Neon Lights, Inc., N. Y. C. 

1,859,955. Electric Switching and Distribution 
System. George A. Burnham, assignor to Condit 
Electrical Mfg. Corp., South Boston, Mass. 

1,859,960. Railway Signaling. Paul H 
(srago, assignor to Union Switch & Signal Co., 
Swissvale, Pa. 

1,859,969. Unitary Transforming and Circuit 
Interrupting Apparatus. Gustav E. Jansson, as 
signor to Condit Elec. Mfg. Corp., South Boston, 
Mass. 





1,859,977. Heat Control Emergency Plug 
Alexander Merdan, New York, N. Y. 

1,859,979. Electric Furnace Electrode. Paul 
I. J. Miguet, assignor to Societe Electro Metal 


lurgique de Montricher, St. Julien-de-Maurienne. 

l'rance. 
1.859.981. Switch. 

to Delco-Remy Corp.. 
1,859,985 


Harry E. Norviel, assignor 
Anderson, Ind. 
Thermostatic Switch Walter W. 
Riedel, assignor to Delco Products Corp., Dayton, 
Ohio. 


1,859,988 Electric Wire Conduit. Robert C. 
Schemmel, Union City, Ind. 
1.860.007 Telephone Office Alarm Circuit 


Henry M. Bascom, assignor to American Tel. & 


Tel. Co. 

1,860,026. Collector Ring for Magnetos. Isaac 
Q. Gurnee. Butler, N. J. 

1,860,029. Container for Flash Lights and the 
Like. Ben Held. Wayzata, Minn. 


1,860,034. Direction Signal for Automobiles, 
Thomas A. Kane, McMinnville, Oregon 

1.860.035. Incandescent Lamp. Theodore Kow- 
vallis, Reading, Pa. 


1,860,049. Signal System. Einar Neerup. 
Oak Park, Il. 

1,860,050 Oscillation Generator Mendel 
Osnos, assignor to Telefunken Gesellschaft fur 


Drahtlose Telegraphie, Berlin, Germany. 
1,860,051. Process of Forming Battery Plates. 
David Pepper, Philadelphia, Pa. 


1,860,052. Transmission Tine. Harold O 
Peterson, assignor to Radio Corp. of America. 
1,860,054. Wall Switch. Frank W. Roller. 


assignor to Roller-Smith Company. 
1,860,055 and 1.860.056. Electrical Measuring 


Instrument. Frank W. Roller, assignor to Roller 
Smith Co. 
1,860.069. Mounting for Rectifier Plates 


Lester F. Bird, assignor to Hanovia Chemical and 
Mfg. Co.. Newark, N. J 
1,860,078. Combination 
Phonograph. Joseph L. 
Wired Radio, Inc., N. Y. C. 
1,860,099. Power Supply System. Henry Ds 
James, assignor to Westinghouse Elec. & Mfg. 
1,860,102. Electric Controlling Apparatus. Ha- 
routiun K,. Kouyoumiian, assignor to Ward 
Leonard Electric Co., Mt. Vernon, N. Y. 
1,860,106. Method of and Apparatus for Man- 
ufacture of Vacuum Tubes. James D. Le Van, 
assignor to Cutler-Hammer, Inc., Milwaukee, Wis. 


and 
assignor to 


Radioreceiver 
Cassell, 
CG 


1.860.109. Automatic Flectric Hand Signal. 
Helen Marcin, New York, N. Y. 
1,860,114. Oscillation Generator. Kinjiro 


Okabe, assignor to General Electric Co. 


1,860,116. Grounding Device or Connecter. 








John T. Pearson, assignor to Crouse-Hinds Co., 
Syracuse, N. Y. 
1,860,120. Electric Clock. Lewis J. Stern, 
New York, N. Y. : 
1,860,123. Variable Directional Electric 
Wave Generating Device. 


Hidetsugu Yagi, as- 
signor to Radio Corp. of America, N. C 


1,860,128. Antenna Construction. Joseph 
Bethenod, Paris, France. | , i 
1,860,145. Piezo-Electric Indicator. Erich 


Giebe and Adolf Scheibe, assignors to Radio Cor- 
poration of America. 


1,860,149. Discharge Tube. Anton Lederer, 
assignor to W. T. P. Hollingsworth, N. Y. C. 

1,860,152. High Frequency Magnetron Appa 
ratus. Elmer D. McArthur, assignor to General 
Elec. Co. , 

1,860,156. Electric Switch Gear. George 


Pailin, assignor to General Electric Co. 

1,860,158. Method of Making Laminated Insu- 
lation Explosion Chamber Members. Chas. F. 
Peterson, assignor to General Elec. Co. 

1,860,165. Light Projector. Percy S. Bailey, 
assignor to General Electric Co. 

1,860,166. Automatic Control Equipment. 
Herman Bany, assignor to General Electric Co. 

1,860,167. Automatic Switching Arrangement. 
Herman Bany and Harold T. Seeley, assignors to 
General Electric Co. 

1,860,169. Light-Sensitive Apparatus. 
A. E. Belt, assignor to General Elec, Co. 

1,860,172. Weldin Apparatus. Verni J. 
Chapman, assignor to Dianl Electric Co. 

1,860,175. Two-Phase Circuit Connection for 
Vapor Electric Devices. Earl Verne De Blieux, 
assignor to General Electric Co. 


Thomas 


1,860,176. Inductance Coil. Donald R. De 
Tar, assignor to General Electric Co. 

1,860,178. Nonmicrophonic Support for Vac- 
uum Tubes. Clarence A. Gunther, assignor to 
General Electric Co. 

1,860,182. Transmission of Power. Alan 


lloward, assignor to General Electric Co. 


1,860,187. Temperature Controlling and Mea- 
suring Apparatus. Lewis R. Koller, assignor to 
General Electric Co. 

1,860,191. Selective Indicating Mechanism. 
Frederik N. Linstow, and Wm. Anderson, as- 
signors to Reyrolle & Co., Hebburn-on-Tyne, 
England. 

1,860,192. Electric Soldering Iron. Erwin A. 


Lockwood, assignor to American Electrical Heater 
Ce., Detroit, Mich. 

1.860.195. Lamp. Alois L. Martinek, assignor 
to C. M. Hall Lamp Co., Detroit, Mich. 

1,860,210. Gas Filled Electric Discharge De- 
vice. Hans J. Spanner and Ulrich Doering, as- 
signors to said Hans J. Spanner, Berlin, Germany 


1,860,227. System for Recording James B. 
Bowerman, Baltimore, Md. 
1,860.237. Renewable Fuse Plug. Richard M 


Davis, West Pittston, Pa. 
1,860.251. Lighting System for Toy 
biles. Harry T. Kingsbury, Keene. N. H 


Automo 





1,860,262. Electrode Electric Welding Device. 
Jesse L. Niemann, Columbus, Ohio 
1,860,285. Control Apparatus. Ross Gunn, 
Washington, D. C. 
Design patent 87,098. Combined Wash 
ing Machine Casing and Drier Thomas 
W. Behan, assignor to Nineteen Hundred 
Corp., Binghamton, . Y 
1,860,301. Electrically Heated Iron, Noble 
B. Thomas, Logansport, Ind. 
1,860,310. Machine for Removing Armature 
Insulation. Harrison H. Eaton, assignor to Elec- 


tric Auto-Lite Co., Toledo, Ohio. 

1,860,313. Fuse. Frank C. La Mar, assignor 
to Great Western Fuse Co., N. Y. C. 

1,860,322. Resistance Element for Hydrocar- 
bon Cracking Processes. Russell Carter, Wash- 
ington, D. C. 

1,860,328. Device for Electrically Lighting 
Signals. Rene Mercier, assignor to Etablissements 
Aera, Paris, France. 


Electrical Manufacturing, July, 1932 


‘Noble 


ature 
Elec- 


ignor 


ocar 


Vash- 


hting 
nents 


1932 


july, 1932 


The Use Determines 
the Grade of 
Porcelain 


Required 





UE to the wide 
D differences in the 
requirements, 
Akron Porcelain Co. 
make a special study of 
each individual’s needs 


and then prepare a Porcelain 
to fit this need. 


Whether it’s low absorption, 
high strength or some other 
requirement you can get the 
correct porcelain of the Akron 
Porcelain Co. And close di- 
mensions can be carefully 
adhered to. 


Parts will be produced to 


meet your specifications. Send 
blue prints and specifications. 


THE AKRON PORCELAIN CO. 


Chicago Address AKRON. OHIO 
a 


11 8S. Des Plaines St. 


PORCELAIN 











Quality 
and 
Eeonomy 


Also porcelain 
in attractive 
colored glazes. 


Ask for samples, 


UNIVERSAL 
CLAY PRODUCTS CoO. 
1525 First Street 
SANDUSKY, 

---- OHIO 


| 


Electrical Manufacturing 


Refractory and Electrical Porcelain 


any size, shape and kind, easily made 
« quickly shipped » 
OWe have the plant, equipment, knowledge 
and ability to meet your requirements, and 
fill your orders promptly. Mail in your 


sketch for suggestions and prices eee regard- 


less of quantity or kind. 


Che COLONIAL INSULATOR Company 


973 Grant Street Akron, Ohio 
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1,860,337. High Tension 
David C. Prince and Wm. 
to General Electric Co. 

1,860,341. Electrical 
by Phase Control. 
Gloucester, Mass. 

1,860,348. Radioreceiver. Bertram J. Grigsby, 
assignor to Grigsby-Grunow Co., Chicago, IIl. 


Circuit Interrupter. 
Turnpenny, assignors 


Light 
Hammond, Jr., 


Transmission of 
John Hays 


1,860,370. Motor Brush Holder. Theodore J. 
Smulski, assignor to Anderson Co., Gary, Ind. 

1,860,371. Time Switch. Carl E. Sundberg, 
assignor to Albert & J. M. Anderson Mfg. Co., 
South Boston, Mass. 

1,860,377. Air Conditioning Control. Samuel 


M. Anderson, assignor to B. F. Sturtevant Co., 


Boston, Mass. 

1,860,402. Altitude Control. Harold T. 
Avery, Oakland, Cal. 

1,860,419. Electrode for Neon Type of Lumi- 
nous Tubes. Ralph C. Hyde, assignor to Claude 


Neon Electrical Products Corp., 

1,860,420. Electric Foot 
Johnson, Jamestown, N. Y. 

1,860,440. Rotary Variable Condenser. 
M. Trogner, assignor to Wired 
i oe a 

1,860,464. Selective System and 
Therefor. Edward E. Kleinschmidt, 
Teletype Corp., Chicago, Ill. 


Wilmington, Del. 
Warmer, Ellis W. 


Arthur 


Radio, Inc., 


Apparatus 
assignor to 


1,860,489. Induction- Synchronous Motor Sys- 
tem. Robert B. Williamson, assignor to Allis 
Chalmers Mfg. Co., Milwaukee, Wis. 

1,860,492. Motor. Edgar M. Butler, assignor 
of twenty-five per cent to Anders Jordahl, New 
York, N. Y. 

1,860,493. Grid Resistance. Harry E. Camp- 
bell, assignor to Cutler-Hammer, Inc., Milwaukee, 


Wis. 


1,860,498. Electrical Cable. Leroy S. Ford, 
assignor to Western Elec. Co., N. Y. C. 5 

1,860,499. Motor Control System. Wm. C. 
Furnas and George E. Cooper, assignors to Allis- 
Chalmers Mfg. Co., Milwaukee, Wis. 


1,860,500. Conductor. John J. Gilbert, as- 
signor to Bell Telephone Labs., Inc., N. Y. 

1,860,502. Electric System for Recording and 
Reproducing Sound. Edmund H. Hansen, N. Y. C. 

1,860,506. Nonsticky Flame-Proofed Electrical 
Conduit, Etc. Joseph A. Kennedy, assignor to 
Anaconda Wire & Cable Co. 

1,860,511. Transformer. Louis C. 
assignor to Allis-Chalmers Mfg. Co., 
Wis. 

1,860,523. Automatic Series-Parallel 
for Self-Propelled Vehicles. Bascum QO. 


Nichols, 
Milwaukee, 


Control 
Austin, 





and Norman H. Willby, assignors to Westing- 
house Elec. & Mfg. Co. 

1,860,529. Electromechanical System. Walter 
G. Cady, assignor to Radio Corp. of America. 

1,860,530. Electric Heater. Leroy C. Doane, 
assignor Miller Co., Meriden, Conn. 

1,860,535. Impulse Transmitter. Harold W. 
Goff, assignor to Bell Tel. Labs., N. Y. C. 

1,860,541. Gas Analysis Apparatus. Wm. O. 
Hebler, assignor to Chas. Engelhard, Inc., New- 
ark, N. 

1,860, 543. Electric Controlling Apparatus. 
Haroutiun K. Kouyoumjian, assignor to Ward 
Leonard Electric Co. 

1,860,544. Gas Analysis Apparatus. Richard 
H. Krueger and John H. Oe¢etjen, assignors to 
Chas. Engelhard, Inc., Newark, N. J. 

1,860,546. Electric Fitting. Leon B. Manson, 
assignor to Noma Electric Corp., N. Y. C. 

1,860,602. Polyphase Transformer System. 
Wm. T. Taylor, East Finchley, Eng. 

1,860,606. Luminous Dial Cover for a Tele- 
phone. Irene E. Carroll, Kansas City, Mo. 

1,860,626. System of Electrical Distribution 
Edwin W. Seeger. assigrior to Cutler-Hammer, 


Inc., Milwaukee, Wis. 7 
1,860,631. Motor Control Mechanism. 
J. Stewart, assignor to Howard D. 


ford, Ill. 


Duncan 
Colman, Rock- 


1,860,652. Radio Aerial. Edgar S. Brown, 
Worcester, Mass. 
1,860,661. Remote Control Apparatus. Howell 


Union Switch & Signal 
Carl J. Dunzweiler, 
assignors to Willard Stor- 
Cleveland, Ohio. 


N. Dixon, assignor to 
Co., Swissvale, Pa. 
1,860,663. Battery Cell. 
and Henry W. Lormor, 
age Batterv Co., 


1,860,670. Air Condenser. Chas. Hardv. as 
signor to Dejur-Amsco Corp., New York, N. Y. 

1,860,671. Controller for Electric Motors. 
Paisley B. Harwood and John M. Newman. as 
signors to Cutler-Hammer. Inc., Milwaukee, Wis 

1,860,678. Indicating Device for Radio Sets. 
Ralph H. Langley. assignor to Crosley Radio 
Corp., Cincinnati, Ohio. 

1,860,682. Switch for Motor Vehicle Direction 
Signals. Frank C. McElroy, Columbus, Ohio. 

1.860.685. Lighting Means for Landing Fields 
at Airports. Melvin G. Morris assignor to Claude 
Neon Lights, Inc., N. Y. C. 

1,860,703 Electric Power Unit and Construc- 
tion for the Same. Joseph D. Christian, San 
Francisco, Cal. 

1.860.722. Variable Inductance Coil. Corrie 


Vermillion, E. Orange, 


F. Rudolph and Chas. O. 
See 


1,860,728. Universal Motor. Theodore S. 


Bindschedler, assignor to Burroughs Adding Ma- 
chine Co., Detroit. Mich. 

1,860,740. Oscillograph. Harvey C. Hayes. 
Washington, D. C. 

1,860,749. Vertical Magneto. Curt F. Reis, 
ssignor to Excel Magneto Co., Chicago, Il 
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1,860,787. Rail Bond. Pliny P. Pipes, as- 
signor to Ohio Brass Co., Mansfield, Ohio. 

1,860,791. Lighting Fixture. Noah T. Thomas, 
assignor to Harttord Faience Co., Hartford, Conn. 

1,860,792. Electrical Contacting Element. 
Joseph A. Weiger, assignor to P. R. Mallory & 
Co., Inc., Indianapolis, Ind. 

1,860,800 to 1,860,802. Electrical Bonding De- 
vice, Bonding Bushing and Conduit Bonding 
Fitting. Stephen W. Borden, Summit, N. J 

1,860,829, Electrical Connector. Chas. W. 
Abbott, assignor to General Cable Corp., N. Y. C. 

1,860,833. Knockdown Box. Martin M. Clay- 
ton, assignor to National Elec, Products Corp., 
Wy. es ae 

1,860,843. 
Cores. 


Apparatus for Producing Magnetic 
Kenneth L. Scott, assignor to Western 
Electric Co., Inc., N. Y. C. 

1.860.859. Process for Assembling Current 
Transformers. Georg Keinath, assignor to 
Siemens & Halske Corp., Siemensstadt, near Ber- 
lin, Germany. 


1,860,864. Toy Railway. John C. Koerber, 
South Orange, N. J... s in 
1,860,876. Electrical Switch. Nicholas J. 


Walsh, and Wm. L. Butler, 
Elec. Co., Schenectady, N. Y. 
1,860,877. Electrical Switch. Nicholas J. 
Walsh, assignor to Weber Electric Co., Schenec 
ane 


Weber 


assignot s to 


1,860,883 to 
Tord E. Daniel 
Corp. 

1,860,894. Electric 
Lieux, Lafayette, La. 


1,860,885. 
Bilde, 


Vacuum’ Cleaner. 
assignor to Electrolux 


Toothbrush. Clement B. 





1,861,041. 
Max Zaiger 


Windshield 
Zaiger, Lynn, 


Electric 
and Louis 


Heater. 
Mass. 


1,860,897. Modulated Oscillator. Francis J] 
Meade, assignor of one-half to Augustus Gumpert, 
Washington, D. C. 

1,860,906. Electromagnetic 
Sharp, Cleveland, Ohio. 

1,860,913. Cabinet for Arc Lamps. 
Wagenhorst, Detroit, Mich. 

1,860,918 Electric Switch Gear. Archibald 
Allan and John Christie, assignors to A. Reyrolle 
& Co., Hebburn-on-Tyne, England. 

1,860,934. Electric Heater. Julian Y. Malone, 
Eau Claire, Wis. 

1,860,935. Speed 


Massager. John 


James H. 


and Position Control for 
Television Apparatus. Warren A. Marrison, and 
Joseph W. Horton, assignors to Bell Telephone 
Laboratories, Inc., N. 


1,860,940. Radiocabinet. ” Louis H. Morin, as- 
signor to Doehler Die-Casting Co. s 
1,860,960. Telephone Receiver. Wm. G. 


Shull, assignor to Associated Electric Labs., Inc., 
Chicago, Jl. 

1,860,961. Electric Switch. Frank W. Slady 
and Oscar Kupferman, assignors to Leviton 
Manufacturing Co., Inc., Brooklyn, N. Y 

1,860,976. Liquid Mixer. Samuel Alsop, 


eas 
1,860,977 1,860,978. 


and Method of Making 


Armature Coils and Armature. Vincent G. 
Apple, Dayton, Ohio. 

1,860,979. Electrical Display Device. Chas. 
D. Barker, assignor to Ira J. Adams, N. Y. C. 


1,860,994. Grounding Fitting. Lewis H. 
es assignor to Thomas & Betts Co., Eliza- 
beth N. 

1,860,996 and 1,860,997. Receiving Circuit. 
Hiram D. Currier, assignor to Kellogg Switch- 
board and Supply Co., Chicago, IIl. 

1,860,999. Thermostat Switch and Plug Con- 
struction. Herbert L. Ellis, assignor to Emil 

ir, New York, N. Y 








.861.005. Electric Welding Apparatus. Wm. 
H. Gibb, assignor to Thompson-Gibb Electric 
Welding Co., Lynn, Mass. 

1 861,006. Electrical Condenser. Wm. H. 
Goodman, assignor to Dubilier Condenser Corp., 


ee a 

1,861,011. Apparatus for Electric Welding. 
Henry S. Holmes, assignor to Metropolitan Engi- 
neering Co., Brooklyn, N. Y. 

1.861.021. Engine Indicator 
Edward J. Martin. assignor to 
Research Corp.. Detroit, Mich. 

1.861,024. Clamp for Condensers. 
Nyman. assignor to Dubilier 
New York, N. Y. 

1.861.036 and 1.861.037. Electrical 
Generator and Mechanism for Slitting 
ing Paper and Metal Ribbons Into Coils. Chester 
H. Thordarson, assignor to Thordarson Elec. Mfg 
Co., Chicago, Il. 

1.861,039. Sound Recording Apparatus. Del- 

A. Whitson, assignor to Whitson Photophone 
Corp.. Los Angeles, Cal. 

1.861.041. Electric Windshield Heater. 
Zaiger. and Louis Zaiger, Lynn. Mass. 
Hair Clipper. Mathew 


and Spark Plug. 
General Motors 


Alexander 
Condenser Corp., 


Motor and 
and Wind- 


mar 
Max 


1.861,043. Andis. 
Racine. Wis. 

1.861.046. Switch for Magnetically 
Devices. George D. Bower, 
anolis-Honey well 
Minn. 


Operable 
assignor to Minne- 
Regulator Co., Minneapolis, 























Variometer. 
Dubilier Condenser 


1,861,052. 


Wm. Dubilier, as- 
signor to 


Corp., N. ¥. ©. 


1,861,059. Rotor for Silent Motors, Carl E. 
Johnson, Pasadena, Cal. 

1,861,074. Junction Box. John A. Adell, 
Orange, Mass. 

1,861,076. Current Transformer. Arthur O. 
Austin, assignor to Ohio Brass Co., Mansfield, 
Ohio. 

1,861,077. Method of and Means for Con- 


trolling Trains. George W. Baughman, assignor 
to Union Switch & Signal Co., Swissvale, Pa. 

1,861,083. Electrical Rectifier. Paul H. 
Geiger, and Chas. K. Strobel, assignors to Union 
Switch & Signal Co., Swissvale, Pa. 


1,861,098. Electric Discharge Apparatus. 


Chas. G. Smith, assignor to Raytheon, Inc., Cam- 
bridge, Mass. 

1,861,101. Automobile Theft Preventive Sig- 
nal. Frank St. George and Frank W. Cross, 
Boston, Mass. 

1,861,105. Loud Speaker. Paul G. Andres, 
assignor to Temple Corp., Chicago, Ill. 

1,861,107. Three Electrode Vacuum Tube. 
Jacques Biguet, assignor to Radio Corp. of Amer- 


ica, New York, N. Y. 
1,861,119. Electrically Heated Brooder. 
ris Hunter, Richmond, Va. 


Mor- 


1,861,128 and 1,861,129. High Power Circuit 
Breaker and Circuit Breaker. Humphreys Mil- 
liken, Montreal, Quebec, Canada. 

1,861,149. Motor Control System. Claude O. 
Wood, assignor to Goodman Manufacturing Co., 
Chicago, Ill 

1,861,151. Lamp Socket Clip. Abraham L. 
Buschman, New York, N. Y. 

1,861,159. Electric Sign-Socket Flasher. Louis 
Ludwig, Brooklyn, N. Y. 

1,861,166. System and Apparatus for Syn- 


chronizing Polyphase Lines. 
Switzerland. 

1,861,167. Bulb, Tube, or Other Hermetically 
Closed Receptacle for Incandescent Electric Lamps 
and Similar Devices and Process of Manufacture 


Fritz Sieber, Baden, 


of the Same. Leopoldo Sanchez Vello, Paris, 
France. 

1,861,175. Circuit Control Device for Auto- 
mobiles. Wm. H. Collier, assignor to Pines Win- 


terfront Co., 
1,861,178. 


Chicago, Ill. 


Electric Switch. George H. Elwell, 


assignor to Greist Mfg. Co., New Haven, Conn. 
_ 1,861,180. Means for Regulating Circum- 
ferential Velocity. Hugo Grob, Berlin, Germany. 

ae 182 Electric Conductor. Fred Hendey 
and James P. Millwood, assignors to Okonite Co., 
Passaic, N. J. 

1,861,183. Radio Reception System. Clinton 
W. Hough, assignor to Wired Radio, Inc., 
bees 

1,861,185. Communication System. Harold - 
Lewis, assignor to Wired Radio, Inc., N. Y. 


1,861,201. Electron Tube Circuits. 
Whiting, assignor to Western Elec. Co., 

1,861,203. Radioreceiver. Guido 
signor to Allgemeine Elektrizitats 
Berlin, N. W., Germany. 


Donald FE 
he 
Anders, as- 
Gesellschaft, 


1,861,213. Electric Furnace with Cooling 
Means. Albert E. Greene, Medina, Wash. 

1,861,217. Tap-Changing System and_ Ap- 
paratus for Transformers. Leland H. Hill, as- 
signor to Allis-Chalmers Mfg. Co., Milwaukee. 

1,861,223. Attachment Plug Receptacle. Adolph 
Muellerweiss, Sebawaing, Mich. 

1,861,228. Electric Re-Winder Clock. Arthur 


F. Poole, assignor to Poole Mfg. Co., Inc. 
Nn. %, 
1,861,243. 


, Ithaca, 


Fire Alarm and Photographic De- 


vice. Morris Rothman and Estelle T. Rothman, 
Bayonne, N. J. 
1,861,244. Washing Machine. August G. 


Schwieterman, Dayton, Ohio. 
1,861,245. System of Motor 

B. Smith, assignor to General Electric Co. 
1,861,261. Hand Vacuum Cleaner. Jesse F, 

Carson, assignor to Electric Vacuum Cleaner Co., 


Control. Edward 


Cleveland, Ohio. 

1,861,262. Vehicle Broadcasting Receiver Unit 
and Generator Therefor. Carl E. Chesney, as- 
signor to Roy Thorp, Kansas City, Mo. 

1,861,267. Switching Device. Wm. H. Frank, 
assignor to Bulldog Electric Products Co., De- 


troit, Mich 
1,861,269. 


Handle for Electric Switch Blades. 
Richard W. 


Grace, assignor to Superior Switch- 


board & Device Co., Canton, Ohio. 

1.861.288. Thermostatic ‘Control. Leon D. 
Weill, Paris, France. 

1,861,290. Battery Terminal Connector. Will 
J. Agnew, Walker. Towa. 

1,861,316. Insulator. Arthur Montandon, as- 
signor of one-half to Société Générale d’Entre- 
prises au Maroc, Paris, France. 

1,861,340. Humidifier. Merritt L. Fox, Cedar 


Rapids. Towa. 
1,861.344. 

S. Hulfish, 

cago. Tl. 
1,861,360. 
1.861.369. 


Printing Telegraph System. 
assignor to Teletype Corp., 


David 
Chi- 


Lamp. Carl Rebl, Brooklyn, N. Y. 
Low Capacity Fuse and Method of 


Making the Same. Edward V. Sundt, Chi- 
cago. 

1,861,370. Multiple Channel Transmission Sys- 
tem. Albert H. Taylor, assignor to Wired Radio. 
iaé., N. Fe Gs 

1.861,371. Frequency Changing System. 
Arthur M. Trogner, assignor to Wired Radio, 
oe i ee 

1.861.384. Coin Controlled Switch. Chas. 
Fleisc her, assignor to J. Frank Meyer, Chicago. 
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‘Handy 


l LVI ER 
OLDERS 


meet rigid requirements for strength, 
ductility, electrical conductivity and re- 
sistance to corrosion. 





13 Guaranteed Compositions. Each 
adapted to a definite group of working 
conditions. 


Melting Points from 1175 to 1600° F. 


Colors, from  brass-yellow to silver- 
white. 


Silver Content—10% to 80%. 
Send for Bulletin 37E. 


HANDY & HARMAN 


57 William St., New York 











ECONOMICAL—as well as safe 


Send for a RUBYFLUID is a flux which works 
test sample so smoothly and efficiently that its 
labor saving is just as important as 
the tight joints it makes. On big 
production schedules, or small ones, 


RUBYFLUID is most economical. 


THE RUBY CHEMICAL CO. 
Columbus, Ohio 








HOMER 


Built to 
Specifications 


Materials—Of the 
highest quality, closely 
gauged and inspected— 

consistent performance. 
Accuracy—In design 
and assemblage— 
smooth running—high 
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speed. 
Construction— Sci- 
entific, rugged—even 


wear-long life-service. 


HOMER 


Commutator Corporation 
4750 Hough Ave., Cleveland, O. 
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STERLING 
VALUE... 


LACQUER 
#714 produces an excellent gloss, provides 
maximum adhesion, may be either dipped 


or sprayed, and engraves perfectly. 


It has been consistently used for years by 


many of the country’s leading silverware 
manufacturers and stands alone as a quality 
product that can always be depended upon. 


v 


The extensive facilities of our 
service laboratory are at 
your disposal without cost. 


“The Standard of Quality Since 1884” 


THE ZAPON COMPANY 


A Subsidiary of Atlas Powder Company 


Stamford Connecticut 





july, 1932 


How about 
your order? 


We take pride in the knowl- 
edge that many of the 
leaders in industry continue 
to place their orders with 
us. We feel that this is 
conclusive proof of quality, 
service and dependability. 


SPECIAL 
STUDS 


SPECIAL 
SCREWS 


MACHINE 
SCREWS 


MACHINE 
SCREW NUTS 


May we quote you on your 
order? 


THE PROGRESSIVE MFG. CO. 


Torrington, Conn. 


TRANSFORMERS e COILS 


SKILL TO DESIGN e FACILITY TO PRODUCE 
better Coils of all kinds, small Transformers for 
any need, Chokes , . quicker and at lower unit cost. 


THE HALLDORSON COMPANY 


4500 RAVENSWOOD AVENUE, CHICAGO, ILLINOIS 


“Everything in Insulation” 


Compou nds, Waxes and Paints 
Varnishes and Varnished Materials 
Insulating, Waterproofing and 
Maintenance Paints 


Mitchell-Rand Mfg. Co., 51 Murray St., N. Y. 





Electrical Manufacturing 


Positive Control 


in the sheets 


Assures Higher Efficiency 


in the motor 


There’s an old saw to the effect that a stream 
can’t rise higher than its source. 


Equally true, you can’t produce a better motor 
than the electrical sheets which go into it. 


There are no finer sheets than Newport Electrical 
Sheets. We say this, not boastfully but with con- 
viction. These sheets are made under POSITIVE 
CONTROL—control exercised at every operation 
and of an exactness unique in mill practice. 


The result is constant uniformity and known physical 
and chemical properties — low core losses, high 
permeability, uniform thickness, uniform annealing, 
uniform surface, and better punching qualities. 


Nf 
ene, 


ELECTRICAL 


yy YEE \d 


THE NEWPORT ROLLING MILL CO. 
NEWPORT, KENTUCKY 

























































































































































































































































































































































































































































































































































MATERIALS, PARTS and EQUIPMENT 






used in fabricating the finished electrical product 


ON THIS and each alternate page following, is a reader service, 
giving you a Classified Index of the makers of those materials, 
parts and equipment that you use in fabricating your electrical 
product. The names shown are the leaders in their fields. 
of them are dependable sources of supply. The suggestion is made 





ARC WELDING MACHINES. See Welding Machines, 





Electric. 
ARMATURE 
Bearings. See Bearings. 
Coils. See Coils, Finished. 
Core Punchings. See Discs, Armature. 
Discs and Laminations. See Discs, Armature. 
Driers. See Ovens. 
Growlers. See Testers, Coil. 
Impregnators, Vacuum. See Ovens, Industrial. 


Notching Machines. See Notching Machines, Armature. 
Paper. See Paper Insulating. 

Pegs and Wedges. See Pegs, Armature. 

Testers. See Testers, Coil. 
Trouble Shooters. See Testers, Coil. 

Winding Machines. See Winding Machines, Armature. 


ARMS, Flexible. See Tubing, Flexible Metallic. 


ASBESTOS 
Covered Cord. See Cord, Heater. 
Wire. See Wire, Insulated. 


Yarn and Thread. See Yarn and Thread. 


AUTOMATIC TIMERS 
See Switches, Time, Automatic. 


BARS, Commutator 

Homer Commutator Co., 4850 Hough Ave., Cleveland, O. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
BATHS, Annealing & Tempering 

Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. 
BATTERY GAGES. See Instruments, Pocket. 
BEAD CHAIN. See Chain, Socket. 

BEADS, Insulating 

American Lava Corp., 1425 William, Chattanooga, 
Dunco. See Struthers Dunn, ine 

Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, 
Fish Spine. See Struthers Dunn, Inc. 


Imperial. See Martindale Elec. Co. 
Martindale Electric Co., 1259 W. Fourth, Cleveland, 0. 


BEARINGS, Ball and Roller 


Tenn. 


Pa. 


Aetna Ball Bearing Co., 4614 Schubert Ave., Chicago, Ill. 
Federal Bearings Co., Inc., Poughkeepsie, N ° 

Greaseal, see Norma-Hoffman Bearings Corp. 

Gurney Ball Bearing Div., Marlin-Rockwell Corp., James- 


town, N. Y. 
Marlin Rockwell Corp., Jamestown, N. Y. 
New Departure Mfg. Co., Bristol Conn. 
Norma-Hoffman Bearings Corp., a Conn. 
6.K.F. Industries, 40 E. 84th St., New York. N. Y. 
Standard Steel & Bearings Inc., Plainville, Conn. 
Strom Bearings Co. 4535 Palmer, Chicago, Ill. 


BEARINGS, Oil-Less 
Continental-Diamond Fibre Co., 
BEARINGS, Phosphor Bronze 
(For Armature Shafts) 
Bunting Brass & Bronze Co., Toledo, Ohio. 


BELTS, LEATHER 
Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chicago, Ill. 


BENCH LEGS, Steel. See Factory Furniture & Equip- 


ment. 
BIMETAL. See Thermostatic Metal. 


BINS, Tool. See Factory Furniture & Equipment. 


BLOWERS, Appliance 

Delco Appliance Corp., Rochester, N. Y. 
(For Hair Dryers, Vacuum Cleaners, Automobile Heaters, 
Household & Marine Ventilation) 

BOARD, Fuller, Press, or Fibre. See Paper, Insulated. 

BOXES, Sheet Steel. See Cabinets, & Boxes, Sheet 


Newark, Del. 


Steel. 
BOXES, Wood. See Cabinete & Boxes, Wood. 
BRACKETS, Instrument 


General Electric Co., 

BRASS TUBING. See Tubing, Brass & Oopper. 

BREAKERS, Circuit. See Circuit Breakers. 

BRIDGES, Wheatstone. See Instruments, Laboratory 
Standard 

BRONZE, Phosphor. See Phosphor Bronze. 

BRUSH HOLDERS. See Brushes, Commutator. 


BRUSHES, COMMUTATOR 
General Electric Co., Schenectady, N. 
Westinghouse Elec. & Mfg. Co., E. Pitisbursh, Pa. 


BUSHINGS, Fibre. See Fibre. 
BUSHINGS, Molded. See Molded Insulation. 
BUSHINGS, Porcelain. See Porcelain. 


BUSHINGS, Armature Shaft 
Bunting Brass & Bronze Co., Toledo, O. 


CABINETS AND BOXES, Sheet Steel 
Stamped and Turned-up Boxes and Cabinets. 
Angle Steel Stool Co., Plainwell, Mich. 


CABINETS AND BOXES, Wood 
Signal Elec. Mfg. Co., Menominee, Mich. 


CABLE. See Wire; also Cord, Flexible. 


CANDLES, Fixture 
Brandywine Fibre Products Co., 1402 Walnut, 


Schenectady, N. Y. 


Wilmington 


66 
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A&A COILS 


Established 1924 


Electrical Coil Winding Co. 
2731 Saunders St., Camden, N. J. 





Cleveland Container Co., 10330 Berea Rd., Cleveland, Ohio. 


CARTONS, Radio Tube 
—- - ot Products Corp., 


CASTINGS, Die 

Barnnart Bros. & Spindler, 
eago, Ill. 

Newton Die Casting Corp., 146 Munson, New Haven, Coon. 

Paragon Die Casting Co., 2701 N. Crawford Ave., Chicago. 

CELLS, Light Sensitive. See Photo Electric Cells 
& Tubes. 


CEMENT. Commutator 
Martindale Electric Co., 1259 W. Fourth, Cleveland, O. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


CHAIN, Socket 
Bead Chain Mfg. Co., Bridgeport, Conn. 
CHAIRS, Steel. See Factory Furniture & Equipment. 


CHATTERTON’S COMPOUND. See Wax & Oom- 
pounds, 


CIRCUIT BREAKERS 
Air and Oil Circuit Breakers one Oil Break Switches. 
General Electric Co., Schenectady, Y. 
Martindale Electric Co., 1259 W. Fourth, Cleveland, O. 
Minatrol. See Westinghouse Elec. & Mfg. Co. 
Sentinel. See Westinghouse Elec. & Mfg. Co. 
Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
Minneapolis, Minn. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


CLIPS, Fuse. See Fuse Clips. 
CLOTH GEARS. See Gears and Pinions, Composition. 


CLOTH, Insulating 

Armatite. See Mica Insulator Co. 

Cellular. See Irvington Varnish & Insulator Co. 
Consumers Rubber Co., 1302 Ontario, Cleveland. 0. 
Continental-Diamond Fibre Co., Newark, Del. 

General Electric Co., Section M-3212, ne a Conn. 
Irvington Varnish & Insulator Co., Irvington, 
Irv-O-Slot. See Irvington Varnish & ay - 
Mica Insulator Co., 200 Varick, New York, N. Y. 
Mitchell-Rand Mfg. Co., 51 Murray, New York, N. Y. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


CLUTCHES & COUPLINGS, Transmission 
Flexible, Magnetic, Automatic 6. Pneumatic Types. 

General Electric Co., Schenectady, 

Westinghouse Electric & Mfg. Co., ast Pittsburgh, Pa. 


COIL (Coils) 
Armature and Field. See Coils, Finished. 
Choke (Radio). See Radio Receiver Parts. 
Driers & Impregnators. See Ovens. 
Electromagnet. See Coils, Finished. 
High Frequency. See Radio Receiver Parts. 
Honeycomb. See Radio Receiver Parts. 
Impregnators, Vacuum. See Ovens, Industrial. 
Induction. See Coils, Finished. 
Radio. See Radio Receiver Parts. 


2595 Third Ave., New York, 


Monroe & Throop Sts., Chi- 


Resistance. See Units, Rods & Grids; also Radio Re- 
ceiver Parts. 

Spreaders. See Winding Machines, Armature and Field. 

Taping Machines. See Taping Machines, Coil. 

Testers. See Testers, Coil. 

Winders, Armature and Field Coil. See Winding Ma- 
chines, Armature & Field Coil. 

Wind¢ers, Induction Coil. See Winding Machines Induc- 
tion Coil. 

Wire Tension Devices. See Racks, Wire Reel. 
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NEW LITERATURE 
on Materials, Parts and 
Equipment—the cream of 


the manufacturers’ new de- 







velopments—ask for them. 
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that their advertising be referred to for detailed information, nearest 
branch office, etc. A\ll product headings are arranged alphabetically, 
and then the makers of each product are listed alphabetically. 
To locate the page number of a manufacturer's advertisement, refer to 
advertisers’ index two pages removed from back cover. 


COILS, Finished 

Armature, Field, Induction Coils ané 
Solenoids. 

American Enameled Magnet Wire Co., Port Huron, Mich. 

Anaconda Wire & Cable Co., 25 Broadway, New York, N. ¥. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

Coilton. See Polymet. 

Electrical Coil Winding Co., 2731 Saunders, Camden, N. J. 

General Cable Corp., 420 Lexington Ave., New York, N. Y¥. 

Inca. See National Elec. Products Co. 

— Elec. Products Corp., Inca Mfg. Div., Fort Wayne, 

nD 

New York, N. Y. 


Polymet Mfg. Corp., 833 E. 134th * 
Supreme Elec. Products Corp., ay 8. Clinton Ave., 
Rochester, N. Y. (Electromagnet 
Westinghouse Electric & Mfg. Co., Bast Pittsburgh, Pa. 
COMMUTATOR 
See Bars, Commutator. 
See Brushes, Commutator. 
Cement. See Cement, Commutator. 


Slotters. See Slotting Machines & Tools, 
Stones & Dressers. 


COMMUTATORS 


Homer Commutator Co., 4850 Hough Ave., Cleveland, 0. 
Westinghouse Electric & Mfg. Co.,. East Pittsburgh, Pa. 


COMPOUNDS, Insulating. See Wax & Compounds. 
CONDENSER TUBING. See Tubing, Brass & Copper 


CONDENSER UNITS, Refrigerator 
Wolverine Tube Co., 1431 Central Ave., 


CONDENSERS, Electrio 

Minneapolis- Honeywell Regulator Co., 2810 Fourth Ave., 
Minneapolis, Minn. 

Polymet Mfg. Corp., 833 E. 134th St., New York, N. Y. 

Tobe Deutschmann Corp., Canton, Mass. 

Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 

CONDENSERS, Oil 

Polymet Mfg. Corp., 833 E. 134th St., New York, N. Y. 


CONDENSERS, Radio; Electrolytic Type 
See also Radio Receiver Parts. 
Hi-Mike, see Dubilier Condenser Corp. 
Dubilier Condenser Corp., 4377 Bronx Blvd., New York, 


Polymet Mfg. Corp., 833 E. 134th St., New York, N. ¥. 
Tobe Deutschmann Corp., Canton, Mass. 


CONNECTORS, Wire 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACT POINTS. See Points, Contact. 
CONTROL UNIT, Varnish. See Varnish Control Unit. 
CONTROLLERS, Motor 


Dunco. See Dunn, Inc., Struthers. 

Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Pa. 

General Electric Co., Schenectady, Z. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
Minneapolis, Minn. 

Ward Leonard Electric Co., 37 South, Mount Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Ps. 


CONTROLS, Temperature and Valve 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. 
Ulanet Co., George, 85 Columbia St., Newark, N. J. 


COPPER TUBING. See Tubing, Brass and Oopper. 


CORD, FLEXIBLE, HEAVY DUTY 

Anaconda Wire & Cable Co., 25 Broadway, New York, N. Y. 
Barkhide. See General Cable C 
Diamond Braiding Mills, Chicago feights, Ti. 

Duracord. See Anaconda Wire & Cable Co. 

General Electric Co., Section W-3511, Bridgeport, Conn. 
GE-Flex. See General Electric Co. 

Hatex. See Hatfield Wire & Cable Co. 

Hatfield Wire & Cable Co., Hillside, N. J. 

Rockbestos Products Corp., 355 Nicoll, New Haven, Conn. 
Simplex Wire & Cable Co., 201 Devonshire, Boston, Mass. 
Wheeler Insulated Wire Co., Bridgepert, Conn. 


CORD, HEATER 
(Asbestos covered stove and heating cord.) 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Deltabeston. See General Electric Co. 
Diamond Braiding Mills, Chicago Heights, Ill. 
Driver-Harris Co., Harrison, N. 
General Electric Co., Section W-3511, Bridgeport, Conn. 
Hatfield Wire & Cable Co., Hillside, N. J. 

bestos Products Corp., 357 Nicoll, Conn. 
Tirex. See Simplex Wire & Cable Co. 
Verifier. See Driver-Harris Co 


CORD SETS. See Plugs and Cord Sets. 
CORD, Tinsel. See Tinsel, Cord and Thread. 


CORES, Resistance Coil 

American Lava Corp., 1425 William, Chattanooga, Tenn. 
Burgess & Co., East Liverpool, Ohio. 
Cetec. See General Electric Co. 
Colonial Insulator Co., Akron, Ohio. 
Cook-Ceramic, Inc., Trenton, N. J. 
Elemite. See Louthan Mfg. Co. 
Genceraco. See General Ceramic Co. 
General Ceramics Co., 71 W. 35th St., New York, N. Y. 
General Electric Co., Schenectady, N. Y. 

Louthan Mfg. Co., East Liverpool, 0. 

Porcelava. See Burgess & Co. 

tar Porcelain Co., Trenton, N. J. 

Thermorock. See Cook-Ceramic, Inc. 


COTTON SLEEVING. See Tape, Cotton. 
8 


Electromagnet, 


Commutater. 
See Stones, Commutator. 


Detroit, Mich. 


New Haven, 
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July, 1932 Electrical Manufacturing 


Makers of electrical machines, 
apparatus and appliances into 
which magnet wire and coils are 
built, should investigate our ser- 
vice. Large production facilities, 
quick shipment and attractive 
prices. Let us quote you. 


Bare, Enameled, Cotton and Silk 
Covered Wire 


Antenna and Annunciator Wire 





Ignition, Radio and Relay Coils 
Special Rolled Shapes 
Automobile Wire and Assemblies 


Braided and Stranded Wire 


AMERICAN ENAMELED 


Terminal Cup Washers| | MACNET WIRE COMPANY 


trol Unit. ESTABLISHED 1912 
nia, Pa. @e Port Huron, Michigan 
ch, Pa FOR POSITIVE CONNECTIONS 


Also flat washers in all 
sizes and materials 


Inquiries invited 


MASSACHUSETTS MACHINE SHOP 


INCORPORATED 
BOSTON 


Specialists inthe development of 
new products and com- 
plete assemblies 


cups-boxes-tubes-blanks-shells-ferrules 


THEODORE W. FOSTER & BRO.CO. 


102 FRIENDSHIP ST., PROVIDENCE, R.I. 


ESTAGLISHED 1873 


ily, 1932 
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re INSULATO 


High dielectric strength end heat 
resistence. Ball end socket con- 
struction. 


Write for sample card 


STRUTHERS DUNN Inc 


134 N. JUNIPER ST See ae a 


} 
) 


Hea 


A 


COUNTERS, Magnetic, Electric 
Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, 


COUNTERS, Revolution. See Tachometers. 
COUPLINGS, Transmission. See Clutches & Couplings. 
CUT OUTS, Battery. See Switches, Battery 


Pa. 


CUTTING OUTFITS, Metal. See Welding and 
Cutting Outfits. 
CURRENT INDICATORS. See Instruments, Pocket. 


DESKS, Steel. See Factory Furniture & Equipment. 


DIAMONDS, Wheel Truing 
Gilmore & Co., F. F., 20 Dartmouth, Boston, Mass. 


DIES, Die Makers 
Chicago Molded Products Corp., 2144 Walnut, Chicago, Ill. 


DISCS, Armature 


— Laminations and Segments for Motors and Trans- 
ormers. 

Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
DYNAMOMETERS 


Diehl Mfg. Co., Elizabethport, N. J. 
General Electric Co., Schenectady, N. Y. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


EBONIZED ASBESTOS. See Asbestos. 


ELECTRODES FOR GAS SIGNS 
hiett & Son, E., 50 Williams, Long Island City. N. Y. 
niversal Clay Products Co., 1525 First, Sandusky, O. 


ELECTROMAGNETS. See Electromagnets, also Coils, 
Finished. 


ELECTRODYNAMOMETERS. See _ Instruments. 
ELECTROLYTIC CONDENSERS. See Condensers, 
Radio. 
ELECTROMAGNETS 
Gupreme Electric Products Corp., 425 8. Clinton Ave., 
ester, N. Y. 


ELEMENTS, Heating. See Units, Rods and Grids. 


ENGRAVING MACHINES 
Portable Bench and Pedestal Outfits for Marking Metal. 
Schmidt, Inc., Geo. T., 4102 Ravenswood Ave., Chicago, III. 


ENGRAVING, Radio Panel 
Engraving to Order. 
Schmidt, Inc., Geo. T., 4102 Ravenswood Ave., Chicago, III. 


EYELET SPINNERS. See Nut and Screw Setters. 


EYELETS AND GROMMETS 
Platt Bros. & Co., Waterbury, Conn. 


FACTORY FURNITURE & EQUIPMENT 


Angle Steel Stool Co., Plainwell, Mich. 

FELT 

The Felters Co., 210 South St., Boston, Mass. 
FERRULES 

Massachusetts Machine Shop, Inc., Boston, Mass. 
Patton-MacGuyer Co., Providence, R. I. 


Platt Bros. & Co., 
FIBRE BOARD. 
FIBRE 


Candles. 
Gears. 


Waterbury, Conn. 
See Paper, Insulating. 


See Candles, Fixture. 
See Gears & Pinions, Composition. 
Paper. See Paper, Insulating. 
Washers. See Fibre, Vulcanized. 


FIBRE, Phenol 
Sheet, Rod, Tube, 
Bakelite-Dilecto. 
Celeron. 
Contex. 


Gear Stock; Laminated Bakelite 
See Continental-Diamond Fibre Co 
See Continental-Diamond Fibre Co. 
See Continental-Diamond Fibre Co. 
Continental-Diamona Fibre Co., Newark, Del. 
Fibroc. See Continental-Diamond Fibre Co. 
Formica Insulation Co., 4638 Spring Grove 
cinnati, O. 
Lamicoid. See Mica Insulator Co. 
Mica Insulator Co., 200 Varick, New York, N. Y. 
Micarta. See Westinghouse Elec. & Mfg. Co. 
National Vulcanized Fibre Co., Wilmington, Del. 
Phenolite. See National Vulcanized Fibre Co. 
Bpauldite. See Spaulding Fibre Co. 
Vul-Cot. See National Vulcanized Fibre Co. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
Wilmington Fibre Specialty Co., Wilmington, Del. 


FIBRE, Vulcanizeo 


Horn Fibre; Sheet. Rod, Tube; Bushings, Washers, Cleats, 
Screw Machine Products. 


Ave., Cin- 


























LEADERS IN ELECTRICAL FELTS 
Furnished to any Specifications 
THE FELTERS CO., Inc., 202 South St., Boston 
Makers of Fine Felt Fabrics 





Electrical Manufacturing 


S i 3 K FE —cut to any form 


Sheet, Rod, Tubing 
MICA 


VARNISHED CLOTH 


COTTON TAPES AND SLEEVING 


Everything for the Motor 
Send for New Insulation Catalogue 


THE CONSUMERS RUBBER CO. 


CLEVELAND 
1302-4-6 Ontario St. 











CHICAGO 
217 Nerth Desplaines Sx 











Brandywine Fibre Products Co., 1402 Walnut St., Wilm- 
ington, Del. 
Cellanite. See Continental-Diamond Fibre Co. 


Codite See Continental-Diamond Fibre Co. 

Consumers Rubber Co., 1302 Ontario, Cleveland, 0. 
Continental-Diamond Fibre Co., Newark, Del. 

Delaware Hard. See Continental-Diamond Fibre Co. 
Diamond F. See Continental-Diamond Fibre Co 

ae Fibre & Specialty Co., 150 Bleecker St., New York, 


Feyotian. See Continental Diamond Fibre Co. 
Fyberoid See Wilmington Fibre Specialty Co. 
National Vulcanized Fibre Co., Wilmington, Del. 
Ohmoid. See Wilmington Fibre Specialty Co. 
Peerless. See National Vulcanized Fibre Co. 
Spaulding Fibre Co., Tonawanda, N. Y. 

Vul-Cot. See National Vulcanized Fibre Co. 
Vuleawood. See Continental-Diamond Fibre Co. 
Wilmington Fibre Specialty Co., Wilmington, Del. 


FIELD COILS. See Coils, Finished. 
FILAMENTS, Lamp & Tube. See Radio Tube and 
Lamp Parts. 


FILES, Commutator Slotting 
Martindale Electric Co., 1259 W. Fourth, Cleveland, 0. 


FISH PAPER. See Paper, Insulating. 
FIXTURE CANDLES. See Candles, Fixture. 


FLASHERS, Sign 

Hotchkiss. See Minneapolis-Honeywell Regulator Co. 

Kontrolar. See Leland Electric Co. 

Leland Electric Co., Dayton, O. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
Minneapolis. Minn. 

Ulanet Co., George, 85 Columbia S?., Newark, N. J. 


FLEXIBLE ARMS. See Tubing, Flexible Metallic. 


FLEXIBLE CORD, Heavy Duty. See Cord, Flexible, 
Heavy Duty. 
Couplings. See Clutches & Couplings. 
Leads, Commutator Brush. See Brushes, 


FLEXIBLE SHAFTING 
Haskins Co., R. G., 4657 W. Fulton, Chicago, Ill. 


FORMS, Wire. See Wire Forms. 
FRAMES, Wire. See Wire Forms. 
FULLER BOARD. See Paper, Insulated. 
FURNACES, Electric 


Commutator. 


Annealing, Cyanide, Enameling, Laboratory, Heat 
Treating. 
General Electric Co., Schenectady, N. Y. 


Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. 


FUSE CLIPS 
Sherman Manufacturing Co., H. B., Battle Creek, Mich. 
FUSE 

Metal. See Wire, Fuse. 

Plug Screw Shells. See Shells, Screw Socket. 

Wire. See Wire, Fuse. 


FUSES, Enclosed 
General Electric Co., 
Littelfuse Laboratories, 


GAGES, Mercury 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. 


GALVANOMETERS. See Instruments, Laboratory 
GEAR STOCK, Laminated. See Fibre, Phenol. 


GEARS (Speed Changing Units) 
— Machine & Gear Co., 125 Circuit Ave., Springfield. 
ass. 
Universal Gear Corp., 1900 Martindale Ave., Indianapolis, Ind. 
Westingnouse Eiec. & Mfg. Co., 200 McCandless Ave.. 
Pittsburgh, Pa. 


GEARS, Worm 
Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chicago, IIL 


GEARS AND PINIONS, Rawhide and Composition 
Celeron. See Continental-Diamond Fibre Co. 
Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chicago, Il 
Contex. See Continental-Diamond Fibre Co. 
Continental-Diamond Fibre Co. 
Continental-Diamond Fibre Co., Newark, Del 
Fabroil. See General Electric Co. 
Fibroc. See Continental-Diamond Fibre Co. ‘ 
General. Electric Co., Schenectady, N. Y. 

See Westinghouse Elec. & Mfg. Co. 
Wilmington, 


Micarta. 
National Vulcanized Fibre Co., 


Section W-329, Bridgeport, 
1772 Wilson Ave., 


Conn. 
Chicago, Il. 


Del. 


5 


LOW 


Low.. FUSES | 


Littelfuses for Instru- 
ments—Radio Fuses— 
Radio Amplifier Fuses— 
High Voltage Littelfuses 
Write for catalog 


1772, Wilson ve LITTELFUSE LABORATORIES 



















CC) 


INDUSTRIAL 
DIAMONDS 


Wheel Truing and Turning 
Tools. 





Write for catalogue. 


F. F. GILMORE & CO. 


112 Dartmouth St., Boston, Mass. 


VVVVVVVVVV 





Perkins Machine & Gear Co., 125 Circuit Ave., Springfield, 
83. 

Textoil. See General Electric Co. 

Textolite. See General Electric Co. 

Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


GEARS AND PINIONS, Iron and Steel 


Chicago Rawhide Mfg. Co., 1287 Elston Ave. Chicago, Il. 
Perkins Machine & Gear Co., 125 Circuit Ave., Springfield. 


Mass. 
Permag. See Perkins Machine & Gear Co. 


Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 

GEARS AND PINIONS, Rawhide 

Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chicago, I) 

Continental-Diamond Fibre Co., Newark, Del. 

GENERATORS, Electroplating. 
ators. 


GLASS, Fancy & Colored 

(For Electrical Purposes) 
Popper & Sons, Leo, 143 Franklin, 
GRAPHITE BEARINGS. See Bearings, Vil-less. 
GRID LEAKS. See Radio Receiver Parts. 
GRIDS, Resistance. See Units, Rods and Grids. 
GRINDERS, Commutator. See Tools, Commutator. 
GROUND LOCATORS. See Testers, Coil. 
GROWLERS, Armature. See Testers, Coil. 
GUARDS, Fan. See Wire Forms. 


HANGERS, Ball and Roller Bearing 
8S. K. F. Industries, Inc., 40 E. 34th, New York, N. Y. 


HEATERS, Industrial 

Glue Pots, Pouring Pots, Melting Pots, Tubular, Strip Bing. 
Space and Soldering Iron Heaters. 

Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. 


HOLDERS, Brush.- See Brushes, Commutator. 
HONEYCOMB COILS. See Radio Receiver Parts. 


IMPREGNATING OVENS, Vacuum. See Ovens, In- 
dustrial. 
Compounds. See Wax and Compounds. 


INDUCTION COILS. See Coils, Finished. 


INSTRUMENTS, Laboratory Standard 

Genera! Electric Co., Schenectady, N. Y 

Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave.. 
Newark, N. J. 


INSTRUMENTS, Pocket 
Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, J. 


INSTRUMENTS, Portable and Switchboard 

General Electric Co., Schenectady, N. Y. 

Illuminometer. See Weston Elecl. Instrument Corp. 

Pin-Jack. See Weston Elecl. Instrument Co. 

Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave.. 
Newark, N. J 


INSULATION (Insulating) (insulators) 
Beads. See Beads, Insulating. 
Cloth. See Cloth, Insulating. 
Compounds. See Wax and Compounds. 
Cutters. See Strippers, Wire. 
Fibre. See Fibre. 

See Cores, Resistance Coil. 


See Plating Gener- 


New York, N. Y. 


Paint. 
Paper. 
Phenolic. 
Porcelain. 


See Paint, Varnish, Lacquer. 
See Paper, Insulating. 
See Fibre, Phenol. 
See Porcelain. 
Rubber. See Rubber, Hard. 
Slate. See Slate. 
Soapstone. See Soapstone. 
Testers. See Instruments, 
Tubing. See Tubing, Varnished Fabric. 
Varnish. See Paint, Varnish, Lacquer. 
Wax. See Wax and Compounds. 


INSULATORS, Canopy 

Continental-Diamond Fibre Co., Newark, Del. 

General Electric Co., Schenectady, N. Y. 

Macallen Co., 16 Macallen, Boston, Mass. 

Wilmington Fibre Specialty Co., Wilmington, Del. 

INTERFERENCE ELIMINATORS. See Radio Inter- 
ference Eliminators. 

IRONS, Soldering. See Soldering Irons. 


JACKS, Radio. See Radio Receiver Parts. 


Also Molded Insulation. 


Laboratory Standard. 









Dependable ELECTRICAL INSULATION 


Varnishes, Compounds 
and Waxes 


JOHN C. DOLPH CO. 
168 Emmet St., Newark, N. J. 
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AMERICAN RECORD CORPORATION 
GREAT 


Resistance 


to HIGH VOLTAGE 
HEAT 
CORROSION 
STRAIN 


creates a super advantage 
in using A-R-C-Phenolic Moldings 
for allfelectrical insulation parts. 


In these high tension cable covers, shown assembled and in 
cross section, A-R-C-Phenolic meets every requirement for per- 
fect insulation, with a high tensile strength that resists the 
most severe elements to which it is subjected . . . giving longer, 
more dependable service, with maintenance minimized and 
economy assured. 


Get the full facts about the insulating properties of A-R-C- 
Phenolic. Write, wire or phone! 


6B 


2) 
SCRANTON | BUTTON 
/ 


WZ 





NEW YORK: 1776 Broadway 
DETROIT: 145 Eastlawn Avenue 


CHICAGO: 549 W. Randolph St. 
¢€O RPC eo}. 1s | @ CLEVELAND: 4900 Euclid Bldg 


SCRANTON, PA. HOLLYWOOD, CAL.: 933 Seward St. 


WOLVERINE 


Seamtes Soldering Lugs} | The paper edited ex- 
|  pressly for the design, 
| production, market- 
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ing and administrative 
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which has proven ac- 


,_ BYELEES \onvenetrs ss /| ceptance among the 
FUSE METAL | men whoexercise those 
for fuse elements functions— 
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Strip-Wire 
| ELECTRICAL 
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detached wi 


New York Chicago 


LABORATORY (Laboratories) 
Ovens. See Ovens, Industrial. 
Rheostats. See Rheostats. 
Standard Instruments. Bee I 

Standard. 




















LACQUER, Paint, Varnish 
Chinalac. See Dolph Co., John C. 









































Glyptal. See General Electric Co. 
Irvington Varnish & Insulator Co., 
Linolac. See Mica Insulator Co. 
































Mitchell-Rand Mfg. Co., 51 Murray, 








Zapon Co., Stamford, Conn. 





























LAMINATED BAKELITE. See 





























Lamp Testing. 
LAMPS, Vapor 

















*“*"Neon Glow’’ ‘‘Cooper Hewitt.’’ 















































LENSES & JEWELS 
Popper & Sons, Leo, 143 Franklin, 























and Tubes. 























LOOP WINDERS AND SPREA 
Machines. 


LOUD SPEAKERS 



































"UGS. Copper 


















































LUMINOUS SPECIALTIES 














Radieye. See General Electric Co. 














MACHINE SCREW PROD 
Machine Products. 


MACHINE TENDERS 























MACHINES. 





















































Molded Insulation. See Presses, 
Slotting. See Slotting Machines 




























































































MAGNETS, Lifting. 






































MALLETS & HAMMERS, Raw 























(See also Engraving Machines.) 







































































143-147 Franklin St., 














Armature Notching. See Notching Machines, 
Coil Taping. See Taping Machines, Coil. 
Coil Winding. See Winding Machines. 
Commutator Slotting. See Slotting Machines & Tools. 
Engraving. See Engraving Machines. 


Ohio Elec. Mfg. Co., 2905 Maurice Ave., 
MAGNETOMETERS. See Instruments, Pocket. 


Chicago Rawhide Mfg. Co., 1287 Elston 
MARKERS AND STAMPERS, Metal 


Swivel Attachment{Plugs 


They “Kee 
of Cords,’ 
longer life 


p the Kinks Out 
’ which means 
and better_serv- 


ice from appliances. Swivel 
shell turns, cord and_base 
are stationary. Attached and 


th one hand. One- 


piece construction. Fit stand- 
ard Edison’ screw _ base 
sockets and receptacles. 


Benjamin Electric Mfg. Co. 
DES PLAINES (Chicago Suburb), ILL. 


San Francisco 





nstruments, Laboratory 
Testing. See Testing Laboratories. 


Dolph Co., John C., 168 Emmet, Newark, N. J. 

Egyptian Lacauer Mfg. Co.. 90 West St.. New York. N. Y. 
Electric Lacquer. See Dolph Co., John C. 

General Electric Co., Section W-359, Bridgeport, Conn. 


Irvington, N. J. 


Martindale Electric Co., 1259 W. Fourth, Cleveland, O. 
Miea Insulator Co., 200 Varick, New York, N. Y. 


New York, N. Y. 


Westinghouse Elec. & Mfg. Co., East Pittsburgh, Ps. 


Zophar Mills, Inc., 242 Lorraine, Brooklyn, N. Y. 
LAMINATIONS. See Discs, Armature. 


Fibre, Phenol. 


LAMP FILAMENTS. See Radio Tube & Lamp Parts. 
LAMP TESTING PHOTOMETERS. 


General Electric Vapor Lamp Co., 883 Adams, Hobcken, N. J. 


LAVA. See Cores, Resistance Coil. 
LEAD-IN WELDS, Lamp. See Radio Tube & Lamp. 
LEADS, Flexible (Commutator Brush). 


New York, N. Y. 


LIGHT SENSITIVE CELLS. See Photo-Electric Cells 
LOCK WASHERS. See Washers, Lock. 
DERS. See Winding 
Signal Electric Mfg. Co., Menominee, Mich. 


General Electric Co., Schenectady, N. Y. 
Patton-MacGuyer Co., Providence, R. I 


Sherman Mfg. Co., H. B., Battle Creek, Mich 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
Wolverine Tube Co., 1431 Central Ave., Detroit, Mich. 


General Electric Co., Section W-829, Bridgeport, Conn. 


MACHINE SCREWS. See Screws, Machine. 
UCTS. See Screw 


Angle Steel Stool Co., Plainwell, Mich. 


Molded Insulation. 
& Tools. 


Taping. See Taping Machines, Coil. 

Winding. See Winding Machines. 

Wire Forming. See Wire Forming Machines. 
Wire Measuring. See Wire Measuring Machines. 
Wire Wrapping. See Wire Wrapping Machines. 


MAGNET TESTERS. See Instruments. 
MAGNETIC CLUTCHES. See Clutches and Couplings. 
MAGNETS, Electro. See Electromagnets. 


Hide 


Schmidt, Inc., Geo. T., 4102 Ravenswood Ave., Chicago, Ill. 
MEGOHMMETERS. See Instruments, 





GLASS CUT JEWELS 
PRESSED JEWELS—LENSES 
JEWELS special MOULD WoRK 


LEO POPPER & SONS 
New York, N. Y. 


See Photometers, 


See Brushes. 


Armature. 


Cleveland, Ohio. 


Ave., Chicago, Tl. 


Laboratory 
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MELTING POTS AND LADLES, Solder 


Dunco. See Dunn, Inc., Struthers 


Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Pa. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


MERCURY SWITCHES. See Switches, Mercury. 


METAL 
Finishing. See Plating & Finishing. 
Cutting Outfits. See Welding and Cutting Outfits. 
Marking Outfits. See Engraving Machines. Also Mark 
ers and Stampers, Metal. 


MICA 
Shades. See Shades, Mica. 
Tape. See Tape, Mica. 
Undercutters. See Slotting Machines & Tools. 


MICA 

Brand & Co., William, 268 Fourth Ave., New York, N. Y¥ 
Consumers Rubber Co., 1302 Ontario, Cleveland, O. 
Continental-Diamond Fibre Co., Newark, Del. 

Macallen Co., 16 Macallen, Boston, Mass. 

Micabond. See Continental-Diamond Fibre Co. 

Mica Insulator Co., 200 Varick, New York, N. Y. 
Micanite. See Mica Insulator Co. 

Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


CONTACT POINTS AND 
THERMOSTATIC METAL 


AKER Contact Points are 
B==: with the thought con- 
stantly in mind that, above 
all, contact points must 
function with unvarying reliabil- 
ity. We make them of platinum, 
iridio-platinum, silver and special 
alloys. Our thermostatic metal is 









made for high and low temper- 
atures. Baker Non-Rusting Ther- 
mostatic metal is for use where 
contact with steam or hot water 
is part of the problem. 


BAKER & CO., INC. 


54 Austin St., Newark, N. J. 


MIXERS, LIQUID Soesiding Fine oo. Fane, sg. F. 
Als Engineering Corp., 39 W. 60th, New York, N. Y. urbonite. ee Bran oe m. 
“Hy- Speed.” West Virginia Pulp & Paper Co., 230 Park Ave., N. ¥. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
UCLSED. inoutation re Wilmington Fibre Specialty Co., Wilmington, Del. 
es. ee Dies, e ers. 
Laminated. See Fibre, Phenol. PARAFFINE. See Wax and Compounds. 
Presses. See Presses, Molded Insulation. PEGS, Armature De. 
National Vulcanized Fibre Co., Wilmington, 
Soles 0 jection Insulator Corp. Spaulding Fibre Co., Tonawanda, N. Y. 
Americas sasuteter Corp... Now Bresdem. Pa. PHENOL PLASTICS. See Molded Insulation. 
merican ord Corp., ranton, Pa. 
Auburn Button Works, Auburn, N. Y. PHOSPHOR SRONSE N. J 
Braylite. See American Insulator Corp. Driver- Harrie Ce.,_& eee aoe ‘ak ws 
Celeron. See Continental-Diamond Fibre Co. Gilby Wire Co., verside as : mw 
Cetec. See General Electric Co. Riverside Metal Co., Riverside, N. J. 


Chicago Molded Products Corp., 2144 Walnut, Chicago, Il. PHOTO-ELECTRIC CELLS AND TUBES 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- Dunn, Inc., Struthers, 134 Juniper, Philadelphia, Pa. 
cinnati, O. General Electric Co., Schenectady, N. Y. 

General Electric Co., Schenectady, N. Y. Knowles. See Westinghouse Elec. & Mfg. Co. 

Lacanite. See American Record Corp. Photronic. See Weston Electrical Instrument Corp. 

Macallen Co., 16 Macallen, Boston, Mass. Westinghouse Electric & Mfg. Co., Mansfield, Ohio. 

Micarta. See Westinghouse Elec. & Mfg. Co. Weston Electrical Instrument Corp., 582 Frelinghuysen Ave., 


Moldarta. See pon oo ol a & Mfg. Co. Newark. N. 
Phenolic. See American or > 
Plastic Moulding "Cae., Sandy Hook. Conn. PIGTAILS, Commutator. See Brushes, Oommutator. 
ee, “~~ ee PILLOW BLOCKS. Ball and Roller Bearina 
eynomold. ee Cutler-Hammer, Inc. 
Stokes Rubber Co., Jos., Dept. M-F., Trenton, N. J. SKF Industries, Inc., 40 E. 34th, New York, N. ¥. 
Textolite. See General Electric Co. 1 . See Gears and Pinions. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh. Pa. eee 

PLATENS MOLDING 
MONEL METAL Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. 
Driver-Harris Co., Harrison, N. J. 


PLANTS, Gasoline-electrio 
MOTOR CONTROLLERS. See Controllers, Motor. Electric Specialty Co., 300 South, Stamford, Conn. 


MOTOR’ STARTERS. See Controllers, Motor; Esco. See Electric Specialty Co. 
Switches, Remote Control; Switches, Motor Start- Westingnouse Electric & Mfg. Co., East Pittsburgh, Pe. 


ing; Switches, Snap, Heavy Duty; Rheostats. PLASTICS. See Molded Insulation. 
MOTORS PLATES, Name. See Name Plates. 
A.C., D.C., and Universal Power Motors. 
Baldor Electric a. a ee “ St. Louis, Mo. A ee einen N. H 
Delco Appliance Corp., ester, N. Y. _ Re Was 
Diehl] Mfg. Co., Elizabeth, N. J. Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
Dumore Co., 35-16th St., Racine, Wis. PLATINUM 
General Flectric Co., Schenectady, N. Y. Baker & Co.. Inc., 54 Austin, Newark, N. J. 
Hansen Mfg. Co., Princeton, Ind. Wilco. See H. A. Wilson Co. 
Kendrick & Davis Co., Lebanon, N. H. Wilson Co., The H. A., 97 Chestnut, Newark, N. J. 


Leland Elec. Co., Dayton, Ohio. 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland. Ohio. PLUG (Plugs) 


Pow-R-Full. See Wagner Electric Corp. Attachment. See Plugs and Cord Sets. 
Signal Electric Mfg. Co.. Menominee, Mich. Fuses. See Fuses, Enclosed. 
Synchron. See Hansen Mfg. Co. Receptacles. See Receptacles, Plug. 
Wagner Elec. Corp., 6400 Plymouth Rd., St. Louis, Mo. Flashing. See Flashers, Sign. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. Radio. See Radio Receiver Parts. 
NAME PLATE MACHINES. See Engraving Machines PLUGS & CORD SETS 
Aircool. See Belden Mfg. Co. 
NAME PLATES Ww ble Co.. 25 N 5 
Crowe Name Plate & Mfg. Co., 1751 Grace, Chicago, Ml. Belden Mtg. Co. 4083. W. Van Buren, Chicago, iil 7 
i enjamin Elec. g. Co., Des Plaines, Il). (Swivel.) 
ee. ee ee aa ee Diamond Braiding Mills, Chicago Heights, III. 
Gilby Wire Co ‘Newark, N. J. Diamond H. See Hart Mfg. Co. 
Riverside Metal Co Riverside, N. J Ge-Flex. See General Electric Co. 
= aoe rw General Cable Corp., 420 Lexington Ave., New York, N. Y. 
NUT AND SCREW SETTERS General Electric Co., Section Q 353, Bridgeport, Conn. 
Haskins Co, R. G., 4657 N. Fulton, Chicago, Ill. — a & = finn Hillside, N. J. 
OHMMETERS. See Instruments. se ectric Mfg 0., 26 averly Place, New York, 
: : Rockbestos Products Corp., 357 Nicoll, New Haven, Conn. 
OIL-LESS BEARINGS. See Bearings, Oil-less. Telltale Tap. See General Electric Co. 
OVENS, Industrial and Laboratory Unicord. See General Electric Co. 


Annealing, Temper Drawing, Mold Baking, Vulcanising, Westinghouse Elec. & Mfg. Co., Mansfield, Ohio. 


ae Srna, Enameling, Japanning, Vacuum POCKET METERS. See Instruments, Pocket 
mpregnating. bs 
General Electric Co., Schenectady. N. Y. POINTS, Contact 
Machler Co., Paul, 2206 W. Lake, Chicago, Il. Platinum, Silver, Tungsten and Special Alloys. 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. Raker & Co.. Inc., 54 Austin, Newark, N. J. 
Westinghouse Elec. & Mfg. Co.. Mansfield, Ohio. Wilco. See H. A. Wilson Co. 
PAINT. See Lacquer, Paint and Varnish. Wilson Co., The H. A., 97 Chestnut, Newark, N. J. 
PANEL (Panels) POLARITY INDICATORS. See Instruments, Pocket. 
Meters. See Instruments, Portable & Switchboard. PORCELAIN 4 
PAPER ae. See ae. gy oun 
Bushings. Sco Tubes, Peoer. efractory. ee Cores, sistance Coil. 
Candles. See Candles, Fixture. Tubes. See Porcelain. 
Cores. See Tubes, Paper. PORCELAIN, Special Shapes 
Fibre. See Paper, Insulating. 


Akron Porcelain Co., Akron, Ohio. 

Burgess & Co., East Liverpool, Ohio. 

Colonial Insulator Co., Akron, Ohio 

General Ceramics Co., 71 W. 35th, New York, N. Y. 


Insulating. See Paper, Insulating. 
Sleeves. See Tubes, Paper. 
Tubing. See Tubes, Paper. 


PAPER, Insulating Louthan Mfg. Co., East Liverpool, Ohio. 

PR ann Paper, Press Board, Fibre Board, Fuller Board , Saas Wanetde ees J 

aceite a. ae Se Oe Super-Frax. See Star Porcelain Co. 

Armite. See Spaulding Fibre Co. Universal Clay Products Co., 1525 First, Sandusky, Ohio. 
Brand & Co., Wm., 268 Fourth Ave., New York, N. Y. Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
Campbellite. See National Vulcanized Fibre Co. 

C-F. See National Vulcanized Fibre Co. 9 


Continental-Diamond Fibre Co., Newark, Del. 
Diamond. See Continental-Diamond Fibre Co. 
Eastern Fibre & Specialty Co., 150 Bleecker St., New York, 


N. Y. of, 
Electrite. See West Virginia Pulp & Paper Co. fig Speed Mixers 


Fyberoid. See Wilmington Fibre Specialty Co. 






gg Se nak eee a Bridgeport, Conn. ss any tank and will J 
ca Insulator Co., Varick, New York, N. Y. i iqui ’ 
Mitchell-Rand Mfg. Co., 19 Vesey, New York, N. Y. mix al liquid compounds. 


National-Vulcanized Fibre Co., Wilmington, Del. Alsop Engineering Corp. 


‘ 39 West 60th St., New York City — All Sizes 
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As water 


Ky 
WY is toa 
fish—~ 


TOPHET 


is to Electric Heat 


“TOPHET A” — an epoch-making 
development in Heater Wires, provides 
important fundamental advantages 











Particulars and Samples on Request 


GILBY WIRE CO. 


CHICAGO Newark, N. J. PARIS 















Electrical Manufacturing 











TRADE LAT 0 X MARK 


RUBBER SHEATHED 


TWIN LAMP CORD 


“With the safety web between conductors” 


Enlarged Approx. O. D. 


1/4” X 5/382” 


Cross Section 












A. Stranded, cotton wound conductor. 
B. Thirty per cent Para rubber insulation. 
C. Sixty per cent Latox rubber sheath. 


SIMPLEX WIRE & CABIE © 


MANUFACTURERS 
79 SIDNEY ST., CAMBRIDGE A, BOSTON, MASS. 





NEW YORK 
PHILADELPHIA 


CHICAGO CLEVELAND 






















SAN FRANCISCO | 


Saving Money on 
Heating Element 


F you make heating pads, curling irons, permanent wave 
ovens or machines, soldering irons, necktie pressers, bottle 
warmers or any other article of which a low wattage heating 

unit is a part, you may be using a more expensive unit than 
your device requires. 

For about eight years we have supplied to makers of such 
articles an efficient and inexpensive type of heating element in 
several styles. 

[he design of this type of element makes it possible for it to 
be folded for insertion in a tube, sewed on a flexible base or 
bunched to fit a peculiarly shaped recess. Individual units are 
equipped with insulated leads for quick connection, making for 
rapid assembly. 

We have standard types of element and we design to meet 
special needs. If you are working on a device requiring electric 
heat, let us help you by designing the element for it. We'll 
function as your own engineering department and at no obliga- 
tion or cost to you. 

If you are already in production, get our prices on heating 
element to meet your requirements. We may be able to save you 
money. It costs nothing to find out, anyway. Use the coupon 
now, or write to ROCKBESTOS PRODUCTS CORPORATION, 363 
Nicoll Street, New Haven, Conn. 


ROCKBESTOS 


Heating Element 


a Se ES NE eee — oe ee ee oe ee ee 
| ROCKBESTOS PRODUCTS CORPORATION 
363 Nicoll Street, New Haven, Conn. 


Send me, at no obligation, 
| Heating Element and Units 


| PR crcrcisitansinsins , 
l Company roves 
| Ad TESS crecessrsssersee 


City and Stati 


samples of Rockbestos 


ee gee creme reeeree 



















Teta <A, 
MACHINE 
PRODUCTS 


Up to 2% in. in diameter 


OLSON MFG. CO. 


56 Commercial St., Worcester, Mass. 


POROUS CUPS 
(Unglazed earthenware cups for primary (wet) batteries.) 
Colonial Insulator Co., Akron. Ohio. 
POSTURE CHAIRS. See Factory Furniture & Equip- 
ment. 
POTENTIOMETERS (instruments). 
Laboratory 
POTENTIOMETERS 
Receiver Parts. 
POTS, Glue, Melting, Annealing, etc. 
Industrial. 
PRESS 
Board. See Paper, Insulating. 
Punches and Retainers. See Punches and Retainers. 
PRESSES, ARMATURE NOTCHING. See Notching 
Machines, Armature. 
PRESSES, Stamping. 
Bending. 
PULLEYS, Motor Shaft 


Continental-Diamond Fibre Co., Newark, Del. 
General Electric Co., Schenectady, N. Y. 


PUMPS, Vacuum 


(To Exhaust Incandescent Lamps.) 
General Electric Co., Schenectady, N. Y. 


PUNCHING PRESSES. See Presses, Punching. 


RACKS, Storage, Steel. See Factory Furniture & 
Equipment. 


RACKS, Wire Reel 
(Tension Type.) 
General Electric Co., 

cator.) 


RADIO INTERFERENCE ELIMINATORS 

Polymet Mfg. Corp., 833 E. 134th St., New York, N. Y. 
Tobe Deutschmann Corp., Canton, Mass. 

Filterettes. See Tobe Deutschmann Corp. 


RADIO RECEIVER PARTS 

A-Loy See Polymet Mfg. Co. 

Continental-Diamond Fibre Co., 

Dubilier Condenser Corp., 
N.Y 


See Instruments, 


(Radio Control). See Radio 


See Heaters, 


See Presses, Pumching & 


Schenectady, N. Y. (Tension Indi- 


Newark, 
4377 Bronx 


Polymet Mfg. Corp., 833 E. 184th St., 
Signal Elec. Mfg. Co., Menominee, 
Tobe Deutschmann Corp., Canton, Mass. (Condensers.) 


RADIO TRANSFORMERS. See Radio Receiver Parts. 


RADIO TUBE & LAMP PARTS 
Filaments, Support Wires, Strip, Screen, 
Tubing, Special Stampings and Screws. 

Driver-Harris Co., Harrison, N. J 

Gilby Wire Co., Newark, N. J. 


RANGE SWITCHES, Rotary Snap. 
Snap; Heavy Duty. 


RAWHIDE GEARS. 


RECEPTACLES 
Lamp. See Sockets & Receptacles. 
Neon Tube. See Electrodoes for Gas Signs. 


RECEPTACLES, Plug, Heavy Duty 
Battery Charging, Welding, Machine Tool, 
General Electric Co., Section W-329, Bridgeport, Conn. 
Weldomatic. See Westinghouse Elec. & Mfg. Co. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


REDUCERS, Socket. See Socket Reducers and Ex- 
tensions. 


REFRIGERATOR CONDENSER UNITS. 
denser Units, Refrigerator. 


REGULATORS, Temperature 

Dunco. See Dunn, Inc., Struthers. 

Dunn, Inc., 134 N. Juniper, Philadelphia, Pa. 

Lockswitch. See Minneapolis- Honeywell Regulator Co., 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
Minneapolis, Minn. 

Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. 

Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


REGULATORS, Voltage 
Rotor. See Ward Leonard Electric Co. 
Ward Leonard Electric Co., 37 South, Mount Vernon, N. Y. 


RELAYS 

(See also Circuit Breakers and Thermostats.) 
Dunco. See Dunn, Inc., Struthers. 
Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Pa. 
General Electric Co., Schenectady, ™. 
Grid Glow. See Westinghouse Elec. & Mite. Co. 
Mid Getts. See Dunn, Inc. 


Vel. 


Blvd., New York, 


New York, N. Y. 
Mich. 


Mesh Plates, 
See Switches, 


See Gears & Pinions, Rawhide. 


Extension. 


See Oon- 


Struthers, 
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pPrRoovers 


Send us your specifications for an estimate 


LINDEN & COMPANY 


in Brass or Steel 891 Broad St., Providence, R. I. 


Electrical Manufacturing 


PORTLAND-MONSON 
SLATE Co. 


Quarriers of 
Monson Slate 


for Electrical 
Purposes,Natural 
Black, Oil Finish 


Quarries: 
Monson, Maine 


Office, Portland, Maine 


Minneapolis- Honeywell 2810 Fourth Ave., 
Minneapolis, Minn. 

Ward Leonard Electric Co., 87 South, Mount Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 

Zenith Electric Co., Inc., 537 So. Dearborn, Chicago, Ill. 

RELAYS, PHOTO-ELECTRIC. Photo-Electric 
Cells and Tubes. 


REMOTE CONTROL SWITCHES. 
Remote Control. 


RESINOID PLASTICS. 


RESISTANCE 
Boxes. See Instruments, Laboratory Standard. 
Coil Cores. See Cores, Resistance Coil. 
Test Sets. See Instruments. 
Units. See Units, Rods & Grids. 
Welding Machines. See Welding Machines, 
Wire. See Wire, Resistance. 


RESISTORS. See Resistors, also Units, Rods & Grids. 


RESISTORS 

Globar Corp., Niagara Falls, N. Y. (Non-Metallic.) 

Ward Leonard Electric Co., 37 South, Mount Vernon, N. Y. 

Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 

RESURFACERS, Commutator. See Stones, OCom- 
mutator; also Tools, Commutator Truing. 


RETAINERS, Press Punch. See Punches & Retainers. 
REVOLUTION COUNTERS. See Tachometers. 


RHEOSTATS 
Motor Controlling. 
stats. 
Radio. See Radio receiver Parts. 
Sewing Machine. See Controllers, 


RHEOSTATS 

Motor Starting, Field and Speed Regulating. Meter Test- 

ing Plating Tank. 

Controlite. See Ward Leonard Electric Co. 
De-Jur Amsco Corp., 95 Morton, New York, 
General Electric Co., Schenectady, N. Y 
Universal. See Ward Leonard Electric Co. 
Vitrohm. See Ward Leonard Electric Co. 
Ward Leonard Electric Co., 37 South, Mount Vernon, N. Y. 
Westinghouse Elec. Mfg. Co., East Pittsburgh, Pa. 


RODS, Resistance. See Units, Rods and Grids. 
ROLLER BEARINGS. See Bearings, Ball and Roller. 
RUBBER. 
Tape. See Tape, 
RUBBER, Hard 
Hard Rubber, Ebonite, Vulcanite. 
Stokes Rubber Co., Jos., Dept. M-F., Trenton, N. J. 
RUBBER, Solid Soft and Sponge 
Sponge Rubber, Semi-Hard Rubber, 


Goods. 
Ashland, Ohio. 


foycraft Rubber Co., 
RUST-PROOFING. See Plating and Finishing. 


SCREW DRIVING MACHINES 
Haskins Co., R. G., 4657 W. Fulton, Chicago, Ill. 


SCREW SHELLS, Socket. See Shells, Screw Socket 


SCREW MACHINE PRODUCTS 
Barnes Co., Wallace. Bristol, Conn. 
Brandywine Fibre Products Co., Wilmington, Del. 
Continental-Diamond Fibre Co., Chapel St., Newark, Del. 
8. & H. Screw Products Mfg. Co., 1879 Mineral Spring 
Ave., North Providence, R. I. 
Linden & Co., 891 Broad, Providence, R. I. 
Olson Mfg. Co., 56 Commercial, Worcester, 
Peck Spring C., Plainville, Conn. 
Progressive Mfg. Co., Torrington, Conn. 
Wilmington Fibre Specialty Co., Wilmington, Del. 
SCREW SETTERS. See Nut and Screw Setters. 
Sar ais Machine 
8. & H. Screw Products Mfg. Co., 
Ave., North Providence, R. I. 
Progressive Mfg. Co., Torrington, Conn. 


SEALS, Oil. See Cups, Oil and Grease. 
SEGMENTS, Commutator. See Discs, 
SEPARATORS, Magnetio 
Supreme Electric Products 

Rochester, N. Y. 
SHADES 


Mica. See Shades, Mica. 
Molded. See Molded Insulation. 


SHADES, Metallic 


Tin, Aluminum, Brass, 
Benjamin Electric Co., 


Regulator Co., 


See 
See Switches, 


See Molded Insulation. 


Electric. 


See Controllers, Motor; also Rheo- 


Motor; also Rheostats. 


N. f. 


Rubber and Friction. 


Mechanical Rubber 


1879 Mineral Spring 


Armature. 


Corp., 425 8. Clinton Ave.. 


Copper, Zinc, 
Des Plaines, Ill. 
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Steel. 


SPONGE RUBBER and 
SOLID SOFT RUBBER SPECIALTIES 


Can solve many of your construction 
problems. Ask us to help you! 


The Toycraft Rubber Co., Ashland, Ohio 


SCREW MACHINE PRODUCTS 


Get our quotations FIRST 
Send samples and quantity requirements 
Specitications strictly adhered to 


H. Screw Machine Products Mfg. Co. 
Mineral Spring Ave., North Providence, R. I. 


SHADES, Mica 
Continental-Diamond Fibre Co., Newark, Del. 
Mica Insulator Co., 200 Varick, New York, N. Y. 


SHAFT COUPLINGS. See Clutches & Oouplings, 
Transmission. 


SHEETS, Steel. See Steel Sheets. 


SHELLS, Screw Socket 
Patton-MacGuyer Co., Providence, R. 1. 


SHUNTS, Instrument. See Instruments, 
SIGN FLASHERS. See Flashers, Sign. 
SILK 


Laboratory. 


See Cloth, Insulating. 
See Tape; Cotton, Linen, 
See Yarn and Thread. 


> Silk. 
Thread. 

SILVER 

Baker & Co., Inc., 54 Austin, Newark, N. J. 

Gilby Wire Co., Riverside Ave.. Newark, N. J. 

Handy & Harman, 57 William, New York, N. Y¥. 

Sil Fos. See Handy & Harman Co. 

Wilco. See H. A. Wilson Co. 

Wilson Co., The H. A., 97 Chestnut, Newark, N. J. 


SILVER SOLDER. See Solder, Silver. 
SKINNERS, Wire. See Strippers, Wire. 


SLABS, Switchboard. See Asbestos; Molded Insula- 
tion; Slate; Soapstone. 
SLATE 
(For Switchboard Slabs and Barriers.) 
Portland-Monson Slate Co., Portland, Me. 
SLEEVE BEARINGS. See Bearings and Bushings. 
SLEEVING. See Tape. 


SLOTTING MACHINES AND TOOLS, Commutator 
(Mica Undercutters) 
Schenectady, N. Y. 


General Electric Co., 
Imperial. See Martindale Elec. Co. 
Martindale Electric Co., 1259 W. Fourth, Cleveland, 0. 
SOAPSTONE 

(For Switchboard Slabs and Barriers) 
Lin-Stun. See Westinghouse. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
SOCKET (Sockets) 

Flashing. See Flashers, Sign. 

Radio. See Radio Receiver Parts. 

Shells. See Shells, Screw Socket. 
SOCKET REDUCERS AND EXTENSIONS 
Benjamin Elec. Mfg. Co., Des Plaines, Ill. 
General Electric Co., Section W-329, Bridgeport, Conn. 
SOCKETS AND RECEPTACLES, Lamp. 

Metal, Composition or Porcelain; Pull Chain, Push 

Through, Key & Keyless we Also Sign Receptacles. 

General Electric Co., Seciton W-3829, Bridgeport, Conn. 
SOLDER, Aluminum 
Platt Bros. & Co., Waterbury, Conn. 
SOLDER, Silver 
Handy & Harman 57 William. New Vork N Y 
Wilson Co., The H. A., 97 Chestnut, Newark, N. J 
SOLDERING 

Compounds. See Soldering Compounds. 

Irons. See Soldering Irons. 

Lugs. See Lugs, Copper. 

Pots. See Melting Pots & Ladles. 
SOLDERING COMPOUNDS 

Stick, Paste, Flux, Salts, Fluid. 
General Electric Co., Section W-329, Bridgeport, ae a 
Mitchell-Rand Mfg. ‘Co., 51 Murray, New York, N. Y. 
Red-Letter. See Ruby Chemical Co. 
Ruby Chemical Co., Columbus, 0. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
SOLDERING IRONS 
General Electric Co., Schenectady, N. Y. 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. 
SOLDERING TROUGHS & POTS 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. 


SOLENOIDS. See Coils, Finished. 

SPAGHETTI. See Tubing, Varnished Fabric. 

SPEED CHANGING UNITS. 
Changing Units). 

SPEED INDICATORS. See Tachometers. 


SPEED REDUCERS. See Gears, (Speed Ohanging 
Units). 


SPONGE RUBBER. 
Sponge. 


See Gears (Speed 


See Rubber, Solid Soft and 
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MPINGS ACM 












Stove Legs 


Up to 40’ in length 


In low carbon and other steels 


Stampings of Low Carbon and Alloy 
Steels, Heat Treated to rigid specifica- 
tions. Stainless Steels—Hot Stampings 
—Press Forgings (replacing drop forg- 
ings and made without draft)—and 
Stampings of High Carbon Steel. 


Every process from the original design 
and the manufacture of dies, to the 
Diff finished product. Modern machinery 

ituser and shop. Complete Metallurgical 
Testing Laboratory guarantees analyses 
and physical properties of all steel used. 


































Our wide experience in redesigning and 
developing rts previously made in 
castings makes us dhaseuatiy equipped 
to handle such problems. Send your 
blueprints, or descriptive matter, and 
Motor Cover we'll suggest applications of stampings 
where you are now using castings. An 
Header for inquiry may mean a considerable cut in 
Heater Unit 









your production costs. 





PARISH PRESSED STEEL Co. Hot and Cold Rolled Strip 


Robison & Weiser Sts., Reading, Pa. 























for Electrical Products 





Toasters, waffle irons, radios, electric 
irons, vacuum cleaners, outlet boxes, 
switch boxes, flexible conduit, armored 
cable, lamps, gongs, fans, clocks, signs, 
heaters, ranges, and hundreds of other 
electrical products are manufactured 
wholly or in part of Acme Strip Steel. 


Acme Hot and Cold Rolled Strip is 
available in sizes up to 22 inches wide, in 
long length coils or straight cut lengths, 
all tempers and finishes, including 
Electro-Galvanized and Stainless, for 
stamping, forming, and deep drawing. 













For Low-Cost Cores and Condensers 


Cleveland Tubes are the ideal material 
for coil cores, condenser tubing, light 
socket lining and innumerable other uses 
in the electrical M/S field—and they also 
afford substantial savings over other ma- 
terials used for these purposes. 










Let us quote on your requirements. 


Hot and Cold Roll Strip we Gen. Offices: 2832-40 Archer Ave. 
Bright, Galvanized, Stainless STEEL (CH! CAGO, ILLINOIS 
ATLANTA DETROIT MILWAUKEE BROOKLYN 
LOS ANGELES SAN FRANCISCO SEATTLE MONTREAL 



























These tubes are strong, rigid and durable, with 
a heat-resisting glue that holds them in shape 
and assures a high and unvariable dielectric 
strength, tested to 4,500 volts. 





















Cleveland Tubes are available in any length, 
diameter or color. Send for samples and test 
them in your own laboratory—and investigate 
their savings. 


Also manufacturers of steel bands and 
a complete line of strapping tools for rein- 
forcing all types of shipments. Write for | 
new booklet which shows how you can 
save on container and shipping costs } 
through the use of Acme Nailless Band. 













THE CLEVELAND CONTAINER CO. 
10330 Berea Road Cleveland, Ohio 
Detroit Pittsburgh Hoboken Philadelphia Rochester Chicago 


CE-RAM-IC 
Mercury 


Switches 


Heat Shock Lining * 
1 to 50 amperes 
Loose Leaf Bulletin 


E. MACHLETT & SON 


Established 1897 : ; 
50 William St., Long Island City, N. Y. 


Metal Stampings 
and Wire Forms 


Let us figure on your requirements, 
either in large or small quantities. 
We can save you money. 


THE S. & A. COMPANY 


PARIS, ILLINOIS 


SPOT WELDING MACHINES. See Welding Machines, 


Electric. 


SPRING WINDER 
Martindale Electric Co., 


SPRINGS 

Barnes Co., Wallace, Bristol. 

Barnes-Gibson-Raymond, Inc., 
Mich. 

Fischer Spring Co., 

Gibson Co., pa ge . 
nter Presse tee 0., 

= Spring Co., 34 Main, Brooklyn, 

Peck Spring Co.. Plainville. Conn. 

Raymond Mfg. Co., Corry, Pa. 


STAINLESS STEEL. See Steel, 
STAMPERS, Name Plate. See Engraving 
STAMPINGS, Fibre. See Fibre. 


STAMPINGS, Sheet Steel 

Geuder, Paeschke & Frey Co., 1409 W. St. 
waukee, Wis. 

Guarantee Specialty Mfg. Co., 9610 Carr Ave., 

Hunter Pressed Steel Co., Lansdale. Pa. 

Lansing Stamping Co., 168 S. Penn Ave., Lansing, Mich. 

Mullins Mfg. Corp., Salem, Ohio. (Vitreous Enameled.) 

Parish Pressed Steel Cvo., Robison & Weiser Sts., 
Pa. 


STAMPINGS, Small 
Small Stamped Metal Parts for Electrical 
Barnes Co.. Wallace, Bristol, Conn. 
Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, 0. 
Fischer Spring Co., Chas., 238 Kent Ave., Brookiyn, 
Foster & — Co., Theodore W., 102 Richmond, 
dence, I. 
Geuder, Sued hke & Frey Co., 
waukee, Wis. 
Guarantee Specialty Mfg. Co., 9610 Carr Ave., 
Hunter Pressed Steel Co., Lansdale, Pa 
Massachusetts Machine Shop, Inc., Boston, 
Paton-MacGuyer Co., Providence, R. I. 
S & A Cc., Paris, Ill 
Sherman Mfg. Co., H. B.. 
Signal Elec. Mfg. Co., Menominee, 


STARTERS, Motor. See 
Switches. Remote Control; 
ing; Switches, Snap Heavy 


STEATITE. See Cores, 


STEEL SHEETS 

Newport Rolling Mill ©o.. Newport. Ky 
Republic Steel Corp., Youngstown, O 
Sharon Steel Hoop Co., Sharon Pa 
Sil-Con. See Republic Steel Corp. 


STEEL, STAINLESS 
Acme Steel Co., 2832 Archer Ave 
American Steel & Wire Co., 208 S 
Carpenter Steel Co., 115 W. Bern, 
STEEL, Strip 
Arme Steel Co. @R32 Archer Ave... Thieago Il. 
Cold Rolled—Bright, Galvanized, Stainless.) 
American Steel & Wire Co., 208 8. 
Barnes Co., Wallace, Bristol, Conn. 
Republic Steel Corp., Youngstown, O 
Sharon Stee] Hoop Co., Sharon. Pa. 
Sil-Con. See Republic Steel Corp. 
STONES, Commutator 
Martindale Electric Co., 
“‘Imperial.’’ 
STOOLS, Factory. 


ment. 

STOVE WIRE. See Cord, Heater. 
STRIP HEATERS. See Heaters, 
STRIP STEEL. See Steel, Strip. 


1259 W. Fourth, Cleveland, O 


Conn. 


6400 Miller Detroit, 


BM. =. 


Ave., 


Chas., 238 Kent Ave., 
1800 Clybourn Ave.. 
Landsdale, Pa. 
N. Y. 


Brooklyn, 
Chicago, Il 


Stainless. 


Machines. 


Paul Ave., Mil- 


Cleveland, O. 


Devices 

a 
Provi 
1409 W. St. Paul Ave., Mil 


Cleveland. O 


Mass 


Battle Creek, Mich 
Mich. 


Controllers. 
Switches, Motor 
Duty; Rheostats 


Moror; 
Start 


Resistance Coil 


Chicago. Ill 
La Salle 
Reading, Pa 


Chicago, It. 


(Hot #& 


(Hot Rolled.) 


(Hot and Cold Rolled.) 


1259 W. Fourth, Cleveland. O 


Industrial. 
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Reading, 


La Salle, Chicago, Ill. 


See Factory Furniture & Equip- 


Electrical Manufacturing 


IMPERIAL 
INSULATING 
BEADS 


Write for free 
sample card, 
displaying 15 
sizes and com- 
plete descrip- 
tive matter. 


MARTINDALE ELECTRIC CO. 
1259 WEST 4th ST. CLEVELAND, OHIO 


SHERMAN 
TERMINALS 


SOLDERING LUGS 


SET SCREW CONNECTORS 
TINNED SPLICING SLEEVES 


H. B. SHERMAN MFG. COMPANY 
Battle Creek, Mich. 


STRIPPERS, Wire 
E-Z. See Pyramid Products Co. 
Seaman Products Co., 2311 8. State, Chicago, Ill. 


SWITCHBOARD 
Instruments. See Instruments, 
Slabs and Barriers. 
Slate; Soapstone. 


SWITCH (Switches) 
Automatic Disconnecting. 
Battery & Baby Knife. 
Canopy. See Switches, 
Conveyor. See Switches, 
Feed Through. See 
Fixture. See 
Float. 


Portable. 
See Asbestos; Molded Insulation; 


See Switches, 

See Switches, 
Snap. 

Remote Control. 
Switches, Snap. 
Switches, Snap. 

See Switches, Tank. 

Limit. See Controllers, Motor. 

Mercury. See Switches, Mercury. 

Motor Starting, Magnetic. See Controllers, 
Motor Starting, Non-Magnetic. See 

Starting. 
Motor Starting, 

Control. 
Pressure Regulating. 
Kange. See Switches, 
Remote Control. See Switches, Remote Control. 
Keversing. See Controllers. 
Temperature Control. See Switches, 
Storage Battery. See Switches, 
Tank. See Switches, Tank. 
Time. See Switches, Time. 


SWITCHES, Battery and Baby Knife 
Kendrick & Davis Co., Lebanon, N. H. 


SWITCHES, Mercury 

Con-Tac-Tor. See Minneapolis-Honeywell Regulator Co. 

Cooper- Hewitt See General Electric Co. 

Dunec See Dunn, Inc., Struthers. 

Munn, Ine.. Struthers, 134 N. Juniper, Philadelphia, Pa. 

General Electric Vapor Lamp Co., 883 Adams, Hoboken 
i. J 


iywatt. See Minneapolis-Honeywell Regulator Co. 
Kon-nec-Tor. See General Electric Co. 

Kontax See Leland Electric Co. 

Kontrolor. See Leland Electric Co. 

Leland Electric Co., Dayton, Ohio. 

Machlett & Son, E., 50 William, Long Island City, N. Y. 
Winneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
Minneapolis, Minn. 

Nash, J. H., Dayton, Ohio. 
Perfect. See Nash, J. H. 

Westinghouse Electric & Mfg. Co., 


SWITCHES, Motor Starting 
Safelock. See Westinghouse Elec. & Mfg. Co. 
Westinghouse Elec. & Mfg. Co., Mansfield, Ohio. 


SWITCHES, Remote Control 

Push Button, Magnetically Operated. 
Dunco. See Dunn, Inc., Struthers. 
Dunn, Ine., Struthers, 134 N. Juniper. Philadelphia, Pa. 
General Electric Co., Section Q-353, Bridgeport, Conn. 
Ward Leonard Electric Co., 37 South, Mount Vernon, N. Y. 
Vestinghouse Electric & Mfe. Co.. East Pittshurgh. Pa. 
Zenith Electric Co., Inc., 537 So. Dearborn, Chicago, Tl. 


SWITCHES, Snap 

General Electric Co., Section Q-353, Bridgeport, Conn. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
SWITCHES, Snap; Heavy Duty 


Heavy duty rotary snap cultehes for Electric Range and 
Small Motor Control. 


Storage Battery. 
Battery. 


Motor. 
Switches, 


Switches, 


Motor 
Push Button. See Remote 


See Controllers. 
Snap, Heavy Duty. 


Mercury. 
Storage Battery. 


East Pittsburgh, Pa. 
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BRASS WASHERS 


Standard sizes in stock. Special sizes made to 
& ote, Also washers and stampings of any @ 
metal, 
Low Prices — Service 


Guarantee Specialty Mfg. 
9610 Carr Ave. mF Ohio 


10, No. 1 


Con-Tae-Tor 


MERCURY 
SWITCHES 


Dependable, positive and silent in op- 
eration. Can not corrode in use. Used 
ina great variety of controlequipment 
MINNEAPOLIS-HONEYWELL 
REGULATOR CO. 
2810 Fourth Avenue, So., Minneapolis, Minn. 
Time-O-Stat Controls Division, Elkhart, Ind. 


“PERFECT” 


Mercury Switehes 


Standard and Heavy-Duty 
Time-Delay and Magnetic 

@ Types. Specialistsin mak- ® 
ing Mercury Switches to 
order. 


Illustrated catalog of 41 Anltans on 
request. 


J. H. NASH, Distributor 
DAYTON OHIO 


General Electric Co., Section Q-353, Bridgeport, Conn. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
SWITCHES, Tank 
General Electric Co., Schenectady, N. Y. 
Westinghouse Elec. & Mfg. Co., Pittsburgh, Pa. 
SWITCHES Time 

(Automatic Clock Operated.) 
General Electric Co.. Schenectady. N. Y. 
Walser Automatic Timer Co., Chrysler Bldg., 


| ee 4 
Zenith Electric Co., Inc., 
TABLES, Steel. 


TACHOMETERS 
Speed Indicators, Speedometers, Revolution Counters. 
Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Pa. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
Weston Elecl. Instrument Co., 582 Frelinghuysen Ave.. 
Newark, N. J. 


TAGS, Cable, Battery, Terminal & Pole 
National Band & Tag Co., Newport, Ky. 


TANK SWITCHES. See Switches, Tank. 


TANKS, THERMOMETER CALIBRATION 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Ps. 


TAPE; Cotton, Linen, Silk 
Tape, Sleeving, Webbing. 
Consumers Rubber Co., 1302 Ontario, Cleveland, 0. 
Criterion. See Consumers Rubber Co. 
General Electric Co., Schenectady, N. Y. 
Noxall. See Consumers Rubber Co. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Ps. 


TAPE, Mica 
Continental-Diamond Fibre Co., Newark, Del. 
Mica Insulator Co., 200 Varick, New York, N. Y. 


Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
TAPE, Rubber and Friction 

Adhere. See Westinghouse Elec. & Mfg. Co. 

General Electric Co., Schenectady, N. Y. 

Paragon. See General Electric Co. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


TAPE, Varnished Fabric 


General Electric Co., Section W-359, Bridgeport, 
Irvington Varnish & Insulator Co., Irvington, N. 
Mica Insulator Co., 200 Varick, New York, N. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


TAPING MACHINES, Coil 
Seifert, E. R., Syracuse, N. Y. 
TAPPING MACHINES 
Haskins Co. R. G., 4657 W. Fulton, Chicago, III. 


TERMINALS & CONNECTORS 

Low Tension, Secondary Terminals and Connectors. 
Patton-MacGuyer Co., Providence, R. I. 
Sherman Mfg. Co., H. B. Battle Creek, Mich. 
Wolverine Tube Co., 1431 Central Ave., Detroit, 
TESTERS, Coil 

(Includes Armature Growlers, trouble shooters and other 

portable testing devices). See also Instruments. 
Martindale Electric Co., 1259 W. Fourth, Cleveland, O. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


TESTING INSTRUMENTS. See Instruments. 


TESTING LABORATORIES 

Saker & Co., Inc., 54 Austin, Newark, N. J 

Electrical Testing Laboratories, 80th St. & East End Ave., 
New York, N. Y. 


TESTING OVENS. 
Laboratory. 


THERMOMETERS 
Trent Co., Harold E., 618 N. 


THERMOSTATIC METAL 

Baker & Co., Inc.. 54 Austin, 
Chace Valve Co., W. M., 
Wilco. See H. A. 
Wilson Co., 


New York, 
537 So. Dearborn, Chicago, Ill. 
See Factory Furniture & Equipment. 


Conn. 


(Automatic) 


Mich. 


See Ovens, Industrial and 


54th, Philadelphia, Pa. 


Newark, N. J. 
1608 Beard Ave., Detroit, 


Wilson Co. 
The H. A., 97 Chestnut, Newark, N. J. 
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Mich. 
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For better 
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BEAD CHAIN 


identifies good lighting 
equipment. 


CONVENIENT—BEAD CHAIN 
for pull sockets. 


DECORATIVE—BEAD CHAIN 
trimmings for lamps and 
lamp shades. 
DISTINCTIVE—BEAD CHAIN 
for fixture suspension 
Samples and suggestions 
sent upon request. 





Tue Beap CHain Manuracrurinc Co. 
CONNECTICUT 








OA 








mooecess PYROMETER 


Correct temperature of soldering iron tips is neces- 





sary for efficient soldering, especially in plants where 


soldering is a regular production operation. 


A Bargain With the new Weston Soldering Iron PYRO- 


METER, Model 659, faulty soldering due to under 


or over heated irons is reduced—soldering speeded 


im i uxury up and its quality improved. 


Model 659 indicates directly, quickly, accurately, 
the temperature of the soldering iron tip. Simple, 





@ Now you can enjoy the luxury and convenience of the Book- practical—operator just places the tip of the iron 
Cadillac Hotel in Detroit at prices that fit 1932 budgets. on the solder on the lava disk at the front of the in- 


' p strument. The solder melts and the temperature of 
@ Many of the 1200 rooms of this famous hotel now are priced Trad : eet P 
a gg a ea person, $5 for two. And every the tip is immediately indicated on the instrument 
as as Qo é é 5 » ve . . i 
y on ; scale in degrees Fahrenheit. 
room has bath, circulating ice water, and other modern _ S 





conveniences, 













Originally developed solely for use in the production 
@ Restaurant prices have been scaled down to thrifty new of Weston instruments, Weston now offers the Solder- 


levels, too. The five restaurants include a cafeteria and ing Iron PYROMETER to other manufacturers. 
coffee shop with quick service and popular priced menus. 


@ Try the Book-Cadillac the next time you visit Detroit. Write for Details 


coe BO ie) 


HOTEL NEW YORKER, NEW YORK,ALSO UNDER 









RALPH HITZ DIRECTION 


ELECTRICAL INSTRUMENT CORP. 












'582 FRELINGHUYSEN AVENUE. . NEWARK, N. J. 


3 Element 
THERMOSTAT 


For Heating Pads, Appliances, Etc. 


Adjust- 
1 Amp. able to 


110 Volt 


(Full Size) 


GEORGE ULANET CO. 
85 Columbia St. Newark, N. J. 
Designers of Thermal Controls 


TIMERS 


Specially adapted for use on 
machines, appliances and 
motors requiring regular, ac- 
curate time interval opera- 
tion. A variety of movements 
and housings, standard and 
special. Also spring and syn- 


Write for literature chronous motor time switches. 


WALSER AUTOMATIC TIMER CO. 
Chrysler Bidg., New York, N. Y. 


THERMOSTATS 
Airswitch. See Minneapolis-Honeywell Regulator Co. 
Dunco. See Dunn, Inc., Struthers. 

Dunn, Inc., Struthers, 134 N. Juniper, 
General Electric Co., Schenectady, N. 


Pot.) 
Klixon. See Westinghouse Elec. & Mfg. Co. 
Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
Minneapolis, Minn. 
Pigmy. See George Ulanet Co. 
Supreme Electric Products Corp., 425 8. Clinton 
Rochester, N. Y. 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. 
Ulanet Co., George, 85 Columbia St., Newark, N. J. 
Westinghouse Elec. Co., East Pittsburgh, Pa. 


TIMERS, Automatic 
See Switches, Time, Automatic. 


TIMING DEVICES 
Walser Automatic Timer Co., Chrysler Bldg., New York, N. Y. 
Zenith Electric Co., Inc., 537 So. Dearborn, Chicago, Tl. 


TINSEL, Cord and Thread 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Diamond Braiding Mills, Chicago Heights, Ill. 

General Electric Co., Section W-359. Bridgeport. Conn 
Rockbestos Products Corp., 357 Nicoll, New Haven, Conn. 


TOOLS, Commutator Slotting. Slotting Ma- 
chines. 


TOOLS, Commutator Truing 
Martindale Electric Co., 1259 W. 


TOOLS, Portable, Motor Driven 
Martindale Electric Co., 1259 W. Fourth, Cleveland, 0. 
(Flexible Shaft for Grinding, Drilling and Buffing.) 


TOOLS, Storage Battery 
General Electric Co., Schenectady, N. Y. 


Outfits.) 
Pyratip. See General Electric Co. 


TRANSFORMER (Transformers) 
Laminations. See Dises, Armature. 
Radio. See Radio Receiver Parts. 

Gas Tube Sign. See Transformers. 
Oil Burner Ignition. See Transformers. 


TRANSFORMERS 

For Oil Burners, Gas Tube Signs and other special pur- 

poses. 

General Electric Co., Section W-359, Bridgeport, Conn. 
Halidorson Co., 4500 Ravenswood Ave., Chicago, Ill. 
Polymet Mfg. Corp., 833 E. 134th, New York. N. Y. 
Ward Leonard Electric Co., 37 South, Mount Vernon, N. Y. 
Westinghouse Electric & Mfg. Co.. East Pittsburgh, Pa. 


TRANSMISSION CLUTCHES & COUPLINGS. 
Clutches & Couplings. 


TROUBLE FINDERS. 
Coil. 


TRUCKS, Steel. See Factory Furniture & Equipment. 


TUBE (Tubes) (Tubing) 
Brass & Copper. See Tubing, Brass & Copper. 
Condenser. See Tubing, Brass & Copper. 
Fibre. See Fibre. 
Fibre Candle. See Candles, Fixture. 
Flexible Metallic. See Tubing, Flexible Metallie. 
Mica. See Mica. 
Nickel. See Tubing, Nickel. 


Philadelphia, Pa. 
Y. (For Melting 


Ave., 


See 


Fourth, Cleveland, 0. 


(Lead Burning 


See 


See Instruments; also Testers, 


Auto- 

matic Reset, 

Cycle, Interval. Let 

us solve your timing 
problems. 

Write for Bulletin 540 
ZENITH ELECTRIC CO., Ine. 
Manufacturers 
537 Se. Dearborn St., Chicago, IH. 
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SPIRAL 
WRAPPED 


SQUARE 
RECTANGULAR 
ROUND 


aaa 


THE 


PAPER TUBE CO. 


1718-20 N. DAMEN AVE. CHICAGO, ILL 
ARMITAGE 3301 


NAS 
AWABABABAAABAAaAaLkA 


Paper. See Tubes, Paper. 

Platinum. See Platinum. 

Porcelain. See Porcelain. 

Pyrometer. See Cores, Resistance Coil. 
Refractory. See Cores, Resistance Coil. 
Varnished Fabric. See Tubing, Varnished Fabric. 


TUBES, Paper; Cores, Sleeves, Bushings 
Cleveland Container Co., 10330 Berea Rd., Cleveland, O 
—— .* Products Cerp., 2595 Third Ave., New York 


Paper Tube Co., 1718 N. Damen Ave., Chicago, Ill. 


TUBING, Brass & Copper 
General Cable Corp., 420 Lexington Ave., New York, N. Y 
Wolverine Tube Co., 1431 Central Ave., Detroit, Mich 


TUBING, Flexible Metallic 

——- Wire & Cable Co., 25 Broadway, New York 
Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y 
Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave. 
Minneapolis, Minn. 


TUBING, Varnished Fabrio 

(Spaghetti.) 
Brand & Co., William, 268 Fourth Ave., New York, N. Y 
Empire. See Mica Insulator Co. 
General Electric Co., Section W-359, Bridgeport, Conn. 
Irvington Varnish & Insulator Co., Irvington, N. J. 
Mica Insulator Co., 200 Varick, New York, N. Y. 
Mitchell-Rand Mfg. Co., 51 Murray, New York, N. Y. 
Turbo. See Brand & Co. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Ps. 


TWISTERS, Wire. See Strippers, Wire. 


UNDERCUTTERS, Mica. See Slotting Machines & 
Tools. 


UNITS, Rods and Grids, Resistance 

Chromalox. See Edwin L. Wiegand Co. 

Dur-ristor. See Cutler-Hammer, Inc. 

Globar Corp., Niagara Falls, N. Y. (Non-Metallic.) 
Louthan Mfg. Co., East Liverpool, Ohio. 

Louthite. See Louthan Mfg. 


Co. 
—. Electric Mfg. Co., 26 Waverly Place, New Yerk 


Pyrox. See Westinghouse Elec. & Mfg. Co. 

Ribflex. See Ward Leonard Electric Co. 

Ribohm. See Ward Leonard Electric Co. 

Rockbestos Products Corp., 357 Nicoll, New Haven, 
Rubicon Co., 29 N. Sixth, Philadelphia, Pa. 

Trent. Harold E.. 618 N 54th, Philadelphia, Pa. 
Vitrohm. See Ward Leonard Electric Co. 

Ward Leonard Electric Co., 37 South, Mount Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
Wiegand Co., Edwin L. 7530 Thomas Blvd., Pittsburgh, Pa. 


VACUUM DRYING & IMPREGNATING. See Ovens. 


VALVES, Electrically Operated 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
Minneapolis, Minn. 

Supreme Electric Products Corp., 425 8. Clinton Ave.. 
Rochester, N. Y. 


VARNISH (Varnished) 
Paint. See Lacquer, Paint, Varnish. 
Tape. See Tape, Varnish, Fabric. 
Tubing. See Tubing, Varnish Fabric. 


VARNISH CONTROL UNIT 
Dolph Co., John C., 168 Emmet, Newark, N. J. 


VOLTMETERS. See Instruments. 
WASHERS, Fibre. See Fibre. 


WASHERS, Lock 
Shakeproof Lock Washer Co., 
cago, Til. 


WASHERS, Metallic 
Guarantee Specialty Mfg. Co., 9610 Carr Ave., Cleveland. 0. 
Massachusetts Machine Shop, Inc., Boston, Mass. 


WASTE CANS, Steel. See Factory Furniture & 
Equipment. 


WAX AND COMPOUNDS 
Sealing and Filling for Junction Boxes, Potheads, Bat- 
tery Tops and Bolt Head Tops; Impregnating; Saturating 
and Finishing; Chatterton’s Compound. 
Brand & Co., Wiliam, 268 Fourth Ave., New York, N. Y. 
Candy & Co., 35th & Maplewood Ave., Chicago, Il. 
Diamond H. See Mitchell-Rand Mfg. Co. 
Dolph Co., John C., 168 Emmett, Newark, N. J. a 
General Electric Co., Section W-359, Bridgeport, Conn 
Leverite. See Mitchell-Rand Mfg. Co. 
Miracite. See Mitchell-Rand Mfg. Co. 
Mitchell-Rand Mfg. Co., 51 Murray, New York, N. Y. 


Conn 


2533 N. Keeler Ave., Chi 





“~~, FLEXIBLE ARMS 


for portable and therapeutic 
lamps, ete. Made of steel and 
brass in all Finishes. Special 
arms designed to your re- 
quirements. Write for prices. 


238 Kent Ave., Brooklyn, N. ¥. | 


THE CHAS. FISCHER 
SPRING CO. 
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WAXES, COMPOUNDS 
and VARNISHES 


for insulation of 


transformers, coils, power packs, pot 
heads, sockets, wiring devices, wet 
and dry batteries, etc. 

WAX SATURATORS for braided 
wire and tape. WAXES for radio 
parts. 

Compounds made to your 
specifications if you prefer 


ZOPHAR MILLS, INC., Founded 1846 
242-246 Lorraine Street Brooklyn, N. Y. 


condensers 


own 


Split Bushings 
Small Stampings 
Flexible Metallic Tubing 


Send us specifications 


CUYAHOGA SPRING CO. 


10322 Berea Road, Cleveland, Ohio 


your 


Nu-Blac. 
Rubberseal. 


See Star Porcelain Co. 
See Mitchell-Rand Mfg. Co. 
Star Porcelain Co., Trenton, N. J. 
Zophar Mills, Inc., 242 Lorraine, Brooklyn, N. Y. 


WEBBING. See Tave; Cotton, Linen, Silk. . 
WEDGE DRIVERS. See Tools, Coil Tamping. 
WEDGES, Armature. See Pegs, Armature. 

WELDS, Lead-in. See Radio Tube and Lamp Parts 


WELDING MACHINES, Electric 
Electric Arc; Spot, Butt and Seam. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


WHEATSTONE BRIDGES. See Instruments, Labora- 
tory Standard. 


WINDERS 
Electromagnet. See Winding Machines, Induction Coil. 
Coil Induction. See Winding Machines, Induction Coil. 


Spring. See Spring Winders. 


WINDING MACHINES, Induction Coil 

Belden Mfg Co., 4633 W. Van Buren, Chieago, I). 
Leesona. See Universal Winding Co. 

Universal Winding Co., Boston, Mass. 


WINDINGS. See Coils, Finished. 


WIRE (Cable) (Cord) 
Armature Banding. See Wire, Bare. 
Asbestos Covered. See Cord, Heater. 
Bare. See Wire Bare. 
Cloth. See Cloth, Wire. 
Connector. See Connectors, Wire. 
Copper Clad. See Wire. Copper Clad. 
Frames. Forms. See Wire Forms. 
Fuse. See Wire, Fuse. 
Heavy Duty,. Flexible. See Cord. Flexible; Heavy Duty. 

Iron. See Wire, Bare. 

Lamp & Tube Filament. See Radio Tube & Lamp Parts. 

Magnet. See Wire, Magnet. 

Monel Metal. See Monel Metal. 

Phosphor. Bronze. See Wire, Bare. 

Platinum. See Platinum. 

Radio Bus. See Wire, Bare. 

Resistance. See Wire, Resistance. 

Scrapers. See Strippers, Wire. 

Silver. See Silver. 

Steel. See Wire, Bare. 

Steel Flat. See Wire, Steel Fiat. 

Stove, Asbestos Covered. See Cord, Heater. 

Strippers. See Strippers, Wire. 

Twisters. See Strippers, Wire. 


WIRE, BARE 

Copper, Phosphor Bronze, Steel, 

Radio Bus. 

American Steel & Wire Co., 208 8. La Salle, Chicago, Il 
Anaconda Wire & Cable Co., 25 Broadway, New York. N. Y. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago Ill. 
Chromaloy. See Gilby Wire Co. 
General Cable Corp., 420 Lexington Ave., New York, N. Y. 
Gilby Wire Co., Newark, N. J. 
Hatfield Wire & Cable Co., Hillside. N. J. 


WIRE, Copper Clad 
General Cable Corp., 420 Lexington Ave., New York, N. Y. 


WIRE FORMS 

Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, 0. 
Fischer Spring Co., Chas., 238 Kent Ave.. Brooklyn, N. Y. 
Hunter Pressed Steel Co., Lansdale, Pa. 

S & A Co., Paris, Il. 


Iron; Armature Banding. 


SOLENOID VALVES 


Electro Magnets—Thermostats 


Supreme Electric Products Corp. 
425 S. Clinton Ave., Rochester, N. Y. 
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urgh, Pa. 
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tion Coil. 


mn. 
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ACCURACY 
and 
DEPENDABLE 
OPERATION 
Under All 


W — Conditions 


IN SHEETS, ‘STRIPS 
OR FORMED 


W. M. Aah VALVE CO. 


1608 B 


DE tye) bs 
AND HEATERS 


FOR ENAMELING, JAPANNING, 
LACQUERING, CORE BAKING, 








TEMPERING, PROCESS BAKE- 

ING AND DRYING 
~SPECIAL OVENS ~ 

he) 84a a ee Pec 

METHOD. WRITE FOR DETAILS 


“The PAUL MAEHLER COMPANY 


2206 West Lake St., Chicago, Ill. 


. saceieiia eae 


METAL STAMPING SERVICE 


DRAWING 
STAMPING === 


oi] @ FORMING IV 
Small Metal ‘ 


Parts \“\a 
‘ Sm} 
in 

















ea Brass, Copper & Steel 
PATTON-MACGUYER COMPANY 








17 Virginia Avenue, Providence, R. I. 
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MATERIAL HANDLING EQUIPMENT 








No. 3020-F Box Truck 


No. 38-20 Shelf Truck 





We Build 
Trucks to 
Special Order 


No. 3620-33 Truck 
or handling Dies Many 


No. 3020-C Truck with handle 
For full details write 


ANGLE STEEL STOOL COMPANY 


The Steel Equipment People PLAINWELL, MICHIGAN 
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WIRE, F National Electric Products Corp., Inca Mfg. Div., Wert 
(Zine and Alloy; Wire, Ribbon and Strip.) The SAYLOR Polymet Mig. Corp., 888 E, 184th St., New York. N. Y. 
Platt Bros. & Co., Waterbury, Conn. Rockbestos Products Corp., 357 Nicoll, New Haven, Conn. 

WIRE, INSULATED CIRCULAR Strand & Sweet. See Polymet. 


Annunciator, Office, Bell and Fixture Wire; Lamp & 
Telephone Cord; Ignition, Lead Encased, Park & Subur- 
ban Cable. Rubber or Varnished Cambric Covered Wire 


WIRE, Resistance 
Advance. See Driver-Harris Co. 


LOOM 


























i Ballast. See Gilby Wire Co. 

& Cable; Weatherproof, Slow Burning Wire. A light, high speed, com- ‘ 
American Enameled Magnet Wire Co., Port Huron, Mich pact machine for loom oe. = , a ee a 
American Steel & Wire Co., 208 S. La Salle, Chicago, Ill. covering and tubes from oo dade . 
Anaconda Wire & Cable Co., 25 Broadway, New York. %”-2” diameter, built a, oo 
Aporoc. See Simplex Wire & Cabie Co. for looming a hard rigid fa ce Gilby Wire Co. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. or an open fabric in any Driver-Harris o oes Me 2 
Colorubber. See Belden Mfg. Co. desired pick per _ inch. Gilby Wine Co. New N.S 
Condex. See Simplex Wire & Cable Co. Backed by twenty years ldeah eas Seine mn + 
Detroit. See General Cable Corp. experience and service to neal Seteae inert te 
Diamond Braiding Mills, Chicago Heights, Il. the largest tubing and ——- oe a e 
Enterite. See General Cable Corp. loom manufacturers. Widens. tse tities Os 
Fibrex. See Simplex Wire & Cable Co. Wette dor Gekitls and acta ook -. amas an " 8 : 
oe ae a ae tome a A N Yerk me Therlo Bee Driver Harris Co 
General Cable Corp., 420 Lexington Ave.. New Y«rk. % . " 
General Electric Co., Section Y-353, Bridgeport, Conn. FRANK D. SAYLOR & SON Tophet. See Gilby Wire Co. 
Hatex. See Hatfield Wire & Cabie Co. 166 Rho - . : ‘ 
Hatfield Wire & Cable Co., Hillside, N. J. Rhode Island Ave., Detroit, Mich WIRE WRAPPING MACHINES 





Latox. See Simplex Wire & Cable Co Frank D. Saylor & Son, 166 Rhode Island Ave., Detroit, Mich. 








Neptune. See General Cable Corp. woe a at — 
Nitro. See Belden Mfg. Co. Tirer. See Simplex Wire & Cable Co. jocks. ee Cabinets oxes, ‘ood. 
Ooes. Gos Ginoles Viwe & conte Co. Triton. See General Cable Corp. Boxes and Cabinets. See Cabinets & Boxes, Wood. 


WORK BENCHES. See Factory Furniture & Bqvuip 










Peerless. See General Cable Corr. WIRE, Magnet ment. 
roproof. See Hatfield Wire & Cable Co. ° . 
oo See General Cable Corp. a eeniiet Sonanes “— oo, Put nee, a YARN AND THREAD; Silk, Cotton, Asbestos 
Remoride. See General Cable Coro. A da Wire & Cable Co.. 25 Broad N : 8S, “General Cable Corp., 420 Lexington Ave., New York, HW. ¥ 
Rockbestos Products Corp., 357 Nicoll, New Haven, Conn baconds wire able Co., roadway, New York, N. . ’ . , 
Salamander. See General Electric Co. Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. ZINC 
Simeore. See Simplex Wire & Cable Co. rn may | Belden Mfg. Co. Horse Head. See New Jersey Zine Co. 
Simplex Wire & Cable Co., 79 Sydney, Cambridge A, ee 8 -_ ey = Lexington Ave., New York, N. Y. New Jersey Zinc Co., 160 Front, New York, N. Y. 
Boston, Mass. nea. See Nationa’ ectric Products Corp. Platt Bros. & Co., Waterbury, Conn. 
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Selling Electrical Manufacturers? 


Your business paper advertising dollar should buy the 
best possible approach to the greatest number of them 





{n using business paper advertising to influence electrical manufac- 
turers, two things should be kept in mind: (1) to reach all electrical 
VERTICAL manufacturers, and no non-electrical; (2) to reach all the buying 


factors in these companies. 





















100% An advertising message to the makers of electrical machinery, 
Electrical apparatus, appliances and supplies goes to a specific market for 
Manufacturers materials and parts, and requires a specific approach. The best pos- 


sible way to influence these buyers is to reach every factor who has 
any say-so about buying. The top executives, in these times especially, 
are concerned with buying; these are men salesmen cannot ordinarily 
reach. 


The makers of 
every type, kind 
and size of 
electrical machin- 


ery, apparatus, ELECTRICAL MANUFACTURING is the one publication which has 
appliances and this two-way approach to a specific market; it is both a vertical and a 
—* ane horizontal paper, and it is the one paper which is doing a worthwhile 

= editorial job for electrical manufacturers exclusively. It therefore 
offers the best possibilities for reaching the greatest number of pros- 
pects in this four billion dollar market at the least cost. 


Motor-driven ma- 
chines, tools or 


devices 

Heating Devices Ask a Gage man for full particulars. 

Radio 

Lighting Equip- | HORIZONTAL—AII designing and buying functions in each company 
ment 




















PRODUCTION 





DESIGN ADMINISTRATION — 


SALES — PURCHASING 





Signalling Sys- 


R= Eleetrieal Manufacturing 


Ignition Appar- A GAGE PUBLICATION 


atus 
Electro-chemical 


Apparatus, ete. THE GAGE PUBLISHING COMPANY, INC. 
9.000 Publishers to the Electrical Industry Since 1892 


CIRCULATION 239 West 39th Stas New York, N. a 





jr 
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MORE COILS 
BETTER WINDING 


gel Ada AOOLU LEA |OWER COSTS thesime to analyze 
OF SUPPLY FOR | youn ot veetiny 


equipment is NOW. 


oit, Mich. wa) rN '¢ i. 3 af NO) ] 4 3 a Competition will be keener, specifi- 


cations will be more exacting, prices 


A N ) € O | b Ss a will be lower than ever before. 


UNIVERSAL Coil Winding Machines 

will help you to meet the new condi- 

” tions. High winding speed and new 

= i. %. automatic features assure high coil 

output from both operator and mach- 

y. ine. Ample production and low labor 
cost is the result. 


° ° ° ° Facilities for the multiple winding of 
Uniformly—With This Machine hadis penencenthen a0 adeaianeendl 


‘it i ; af — radio coils can be provided for mass- 
The dial carries letters and figures. Assures production units. 
fast and neat marking by inexperienced help. 


Wood. 
& Bquip 


M tectrival i Let us recommend suitable equip- 
Many ¢€ ectrica manutacturers © use Fe SUNS ment fer your coil department today. 
this machine and our other types of 


marking tools. It would pay 
i, UNIVERSAL WINDING 
rite for 


you to investigate. 
Geo. T. Schmidt, Inc, ? . 


4102 Ravenswood Avenue 
Chicago, III. 


APPLIANCE / 
SALES EXECUTIVE MANUFACTURERS @ 


Costly — bothersome solder and 


with unusual broad experience is avail- taping operations are completely 
eliminated by using Ideal solderless, 

able to manufacturer with a nationally tapelens wine connectors. = 
Many manufacturers of appliances 


distributed product. Is a successful have further reduced costs through 


using Ideal Connectors. When Ideals 
Just are used they eliminate the necessity 
screw of plug connections, terminal blocks, 


keen sense of what constitutes war- over binding posts, etc. 
wire FREE SAMPLES 
rantable advertising and promotion of ends A sufficient quantity of Ideal 
solderless wire connectors will be 
a trade product; can plan and control sent to you free for test purposes. 





chooser and director of men; has a 





; ’ Tell us in a letter how you want to 
production and organize office rout- try an Ideal. Samples will be shipped 


promptly. 
ine; knows electrical, hardware and 


IDEAL COMMUTATOR 
DRESSER CO. 


1008 PARK AVE. 
SYCAMORE, ILL. 


automotive trades, chain stores, mail 








order houses, premium buyers. Cor- 


respondence solicited. 


Box 282 
ELECTRICAL MANUFACTURING 
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ARGE sums of money have been mobi- 
lized through the open market opera- 
tions and the loan and discount facilities of 
the Federal Reserve Banks, and by loans 
through the Reconstruction Finance Corpo- 
ration. 

Here is a great credit reserve—totalling 
billions of dollars—awaiting dependable 
employment. 

Just as fast as suitable jobs can be found 
for this credit, confidence will be strength- 
ened, trade will quicken, and men will be 
returned to work. 

To help speed the effective employment 
of this huge army of credit dollars, commit- 
tees of leading industrialists and bankers 


* 


Electrical Manufacturing 


Billions of Dollars 


for 


dependable employment 


* 
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have been appointed by the Governors of 
the twelve Federal Reserve Banks—Boston, 
New York, Philadelphia, Cleveland, Rich- 
mond, Atlanta, Chicago, St. Louis, Dallas, 
Kansas City, Minneapolis and San 
Francisco. 

Like the divisional staffs of a great army, 
these committees will work to consolidate 
our position, and straighten and strengthen 
our lines, so that a broad advance can be 
made. 

Theirs is no simple task, but the readiness 
with which these industrial and banking 
leaders are joining together, and cooper- 
ating with national authorities, is a very 
encouraging factor in the present situation. 


* 


Housing Construction — An Opportunity 


In previous depressions, a resumption of construction activity has 
been an important and vital factor in encouraging and stimulating busi- 


ness improvement. 


It assures employment of large numbers of men, 


not only directly, but also in the industries of supply. 

There is undeniably an opportunity in many communities for con- 
struction of homes on a sound and economic basis, as well as a definite need 
for home repairs and improvements, and these matters will undoubtedly 


have early consideration. 


The bringing together of worthy domestic building projects and sub- 
stantial financing is typical of the many possibilities for beneficial action 
open to these committees in a wide range of fields. 


The National Publishers’ Association 


“As the most nearly self-contained nation, we have within 
our own boundaries the elemental factors for recovery.” 


(From the Recommendation of the Committee on Unemployment Plans and Suggestions of the President’s Organization on Unemployment Relief) 





July, 1932 Electrical Manufacturing 


READER 
INTEREST 


in the world’s richest 
electrical market 


More than 6,000 electrical buyers depend on 
Metropolitan Electrical News to keep them posted 
on every electrical happening in the territory that 
takes in a fifty mile radius of New York City. 


These thousands of readers are loyal friends and 
staunch supporters of the paper that has proved 
itself the electrical industry's accepted trade 
medium in Metropolitan New York. 


It is the medium for the man who seeks the 
latest news of the doings of electrical contractors, 
dealers, wholesalers and other trade factors in the 
Metropolitan area. 


And it is the medium for the electrical manu- 
facturer who desires to register a sales story 
effectively and economically in the world’s richest 
market. 





Metropolitan 
Electrical News 


The News Magazine devoted to the promotion of all electrical activities 
that occur: within a fifty mile radius of New York City 


THE GAGE PUBLISHING COMPANY, INC. 
239 West 39th Street, New York, N. Y. 


PUBLISHERS FO THRE ELECTRICAL (NEOUS TRY SInNCe 1692 


Sener 



























In any shape that can 
be made from our 
fibre tubing as a base 


wink 








BRAN 









































We turn out an _ endless 
variety of parts, using our 


fibre tubing as a_ base. 
Because this method of 
manufacture is  surpris- 


ingly economical many elec- 
trical manufacturers have 
come to us within the past 
few years, and are now 
profiting by our method of 
standardization. 


May we quote on your 
specifications ? 














For manufacturers who do their own 
work. we earry a complete line of 
fibre tubing in standard mill lengths. 


BRANDYWINE 
FIBRE PRODUCTS CO. 
1402 Walnut St. 
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Bunting Brass & Bronze Co., T 
Burgess & Company 
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Federal Bearings Co., 
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Ideal Commutator Co. 
Inca Mfg. Division 
Irvington Varnish & 


Kendrick & Davis Co. 


Lee Spring Co., Inc. 
Leland Elec. Co., TI 
Linden & Company 

Littelfuse 
Louthan 
Luxtron 


Mfg. 
Mig. 


Co., 7 
Co., I 


Macallen Co., The 
Machlett & Son, E. 
Maehler Co., Paul 
Marlin-Rockwell 
Martindale Elec. 
Mass. Machine 
Mayflower, The 
Metropolitan Electrical 
Mica Insulator Comp: 
Minneapolis-Honeywell 
Mitchell-Rand Mfg. 
Mullins Mfg. Corp. 


Cor} 
Co. 
Shop, 


WE, . 324 cnedae cS awtenan’ 
National Band & Tag Co., 
National Metal Edge Box Co 
National Vulcanized Fibre 

Nell FEOUER,. BOD cccccccaces 
New Bismarck Hotel ..... 
New Departure Mfg. Co. . 
New England Mica Co., The 
New Jersey Zinc Co., T 


Newport Rolling Mill 


Elec. 
Mfg. 


Ohio 
Olson 


Mfg. Co., 
Co. 


Paper Tube Co 
Paragon Die Casting 
Parish Pressed Steel ( 
Patton-MacGuyer Co 
Peck Spring Co., The 


Perkins Machine & Ge 
Plastic Molding Corp 
Platt Bros. & Co., The 
Polymet Mfg. Corp. 

Popper & Sons, Leo 

Portland-Monson Slate 
Progressive Mfg. Co., 


Pyramid Products Co. 


Laboratories 


Phelps Dodge 
Insulator 
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Raymond Mfg. Co. 
Republic Steel Corp. ..... 
Riverside Metal Co., The 
Rockbestos Products Corp. 
Roebling’s, John A., Sons 
Ruby Chemical Co., The 


Saylor & Son, Frank 
S. K. F. Industries, 
Schmidt, Inc., Geo. T. 
Shakeproof Lock Was! 
Sharon Steel Hoop Co 
Sherman Mfg. 
Signal Elec. Mfg. C« 
Simplex Wire & Cable 
Standard Roller Beari 
Star Porcelain Compan 
Stokes Rubber Co., J 
Supreme Elec. Product 


S. & A. Ge, TM <- 


Thompson-Bremer & ( 
Toycraft Rubber Co., 
Trent Harold E. 


Co., 





Ulanet Co., 
Universal Clay 
Universal Gear Corp. 
Universal Winding Cx 


Geo 








Wagner Electric Corp. os 
Walser Automatic Timer Co. 
Ward Leonard Elec. Co. 


West Virginia Pulp & Paper Co. 


Westinghouse Elec. & 


Weston Elec’! 


Wiegand Co., Edwin L. 
Wilmington Fibre Spe 
Wilson, H. A., Co., 


Wolverine Tube Co. 





Co., H 
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Instrument 


Inc 
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os. . 
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The 
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Co 


Corporation 


Co. 


The, Newark, N. J 


WN, AR on sk San eas 
Zenith Electric Co., Inc 
Zophar Mills, Inc. 
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AICO 


MOLDINGS 


for 


electrical manufacturers 


Years of custom-molding experience 
in the electrical industry have made 
AICO molded insulation a tradition for 
accuracy, uniformity and beauty of 
finish. We'll be glad to show you the 








































e economy of AICO moldings on your 

product; many grades and colors in 
: Durez, Beetle, Bakelite, Braylite, Lu- 
é marith and Cold Molded. 








AMERICAN 
































8 INSULATOR 
i CORPORATION 
New Freedom, Pa. 


Graybar Building 11 S. Desplaines St. 
PHILADELPHIA DETROIT 
140 Roumfort Ave., 2-203 General 
Mt. Airy Motors Building 
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here is SOMETHING NEW 
An essential piece of equipment 
for 
GYMNASIUMS 
SWIMMING POOLS 
and LOCKER ROOMS 
in SCHOOLS, CLUBS 
and COLLEGES 


STOKES 
GENUS UR 


| COPYRIGHT 


FOOT BATH Gives PROTECTION from “ATHLETES FOOT” 


Just fill with a strong solution of SODIUM 
HYPOCHLORITE. It prevents Dermatophy- 
tosis (Athletes Foot). 

SEE THAT YOUR CLUB HAS ONE 

TELL YOUR FRIENDS ABOUT IT 





. oe 


Made of genuine hard rubber, the only acid ‘> “re 
resisting material. r : Tre ton N.J. 
Canadian Plant, Welland, Ontario 


MOULDERS OF PLASTICS—HARD RUBBER IN EVERY CONCEIVABLE FORM 





ELECTRITE, [@ MOLDINGS 


for discriminating 


bal 
A high grade fibre board Som manufacturers 


for electrical insulation. Fy Molded insulation is 


mostly a matter of be- 
ing properly equipped 
and knowing how to 
serve any need that 


comes along. We can 


A material of quality pos- 


sessing high tensile and 
dielectric strength. 


do that, and yet show 
Used by many of the lead- ee you economy in the 
ing manufacturers of : process. Let us have 
electrical equipment. | your specifications, 


and we think you will 
Pulp Prodacte Department fe be interested in our 


WEST VIRGINIA = estimates. 
ee PLASTIC MOLDING CORP. 


230 Park Avenue 35 East Wacker Drive 
New York, N. Y. Chicago, Ill. Sandy Hook, Conn. 




















N. Y. Office, 505 Fifth Avenue 











Diversified 


to meet all small-motor requirements 


MOTORS 


TRANSFORMERS 


A line of small motors intended for application on 
motor-driven machinery must include all the elec- 
trical and mechanical types required by the 
machinery-manufacturer—for a single source of all 
types is far more desirable than a number of sources 
of incomplete lines of motors. 


The Wagner line includes all types of small motors 
generally applied on motor-driven machinery, 
making it possible for machinery-manufacturers to 
standardize on Wagner motors. Whether alternating 
or direct current; single or polyphase; open, drip- 
proof, totally enclosed or explosion-proof; rigid or 
rubber-mounted, flange-mounted or built-in; sleeve 
or ball-bearing; horizontal or vertical—there’s a 
Wagner motor now in existence, ready to be ap- 
plied on the job. 


There are 25,000 different type-horsepower- 
speed combinations of Wagner motors (in 
ratings up to 400 hp). Certainly, your motor 
requirements are no greater than that! 


For complete details, ask for Bulletin 
167 describing Wagner small motors. 


Wagner Electric Corporation 
6400 Plymouth Ave., St. Louis, Mo. 


Gentlemen: 
Please send copy of Bulletin 167 on small motors 


Name and Position 

If interested 
alsoin 

large motors, 

indicate here 


Firm 


Address 
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FEDERAL 
BEARINGS 


ELECTED by manufac- 

turers in all industries who 
seek only the highest standards 
of ball bearing excellence. 
Neither time, money, or labor 
are spared to make “FEDERALS” 
the finest bearings that human 


skill can devise. 


“FEDERALS” are mad 
ma large, modern and 
splendidly equipped 


factory. 


THE FeperaL Bearincs Co., INc. 


POUGHKEEPSIE, N. Y. 


Detroit Sales Office: 917 Book Bldg. 
Chicago Office: 120 N. Peoria St. 





